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Solenoid 
Starters 


Bulletin on 
MBINATION 
712 STARTER— 


A 709 Automatic Switch with a 609 Manual 
Disconnect Switch. With or without fuses. In 
various cabinets. 


Bulletin REVERSING SWITCH- 


705 Two interlocked 709 Automatic 
Switches. In various cabinets. 


Bulletin MULTISPEED MOTOR 
71 5 STARTER— 


Two or more 709 Automatic 
Switches interlocked for starting 
multispeed motors. In various 
cabinets. 


There is ample 
wiring space. 
These mech- 
anisms, with- 
out cabinets, 
can be mounted 
on machines 
without further 
insulation. 


Double - break 
silver alloy 
contacts elim- 
inate contact 
maintenance, 
The solenoid ac- 
tion is the lat- 
est improvement 
in switch design. 
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for builder. . . N-D-Seals are easier 
and cheaper for the machine builder to 
apply than bearings with separate seals 

. more compact, too. They are fur- 
nished with enough lubricant to last for 


several years of operation. 


N-D-Seals mean economy... 


for user... 





N-D-Seals are protected 
against dirt and wear. Leak-proof seals 
prevent spattering of lubricant on belts, 
pulleys or parts in process. Generous 
thrust capacity allows tilting of parts 


which these bearings support. 


THE NEW DEPARTURE MFG. COMPANY, BRISTOL, CONNECTICUT; DETROIT, CHICAGO, SAN FRANCISCO 


NEW DEPARTURE 


BALL BEARINGS 

























































RIVERSIDE 


Offers 


A HIGHLY SPECIALIZED 
SERVICE TO CONSUMERS 


of 


PHOSPHOR BRONZE 
NICKEL SILVER 
BERYLLIUM COPPER 


tr 


SHEET, STRIP, WIRE, RODS, BARS, BLANKS 


The Riverside Metal Company specializes in the 
re production of wrought Phosphor Bronze, Nickel 
a IVERSIDE " Silver and Beryllium Copper. Hence, the difference 

BERYLLIUM ; between this mill and many other mills is, so to 
COPPER _ speak, the same as the difference between a Spe- 

ei lel A . cialty Shop and a Department Store. One renders 
a highly specialized service in a strictly limited field, 
while the other’s service covers a very wide field. 


With an annual productive capacity of more than 
18,000,000 Ibs., The Riverside Metal Company is 

comparatively speaking—a small organization. That 
is to say, it is a large Specialty Shop which is spe- 
cially equipped and organized to serve primarily the 
needs of consumers of wrought Phosphor Bronze, 
Nickel Silver and Beryllium Copper. Specialization 
enables this Company to impart to its products an 
exceptionally high degree of quality and uniform- 
ity. As a consequence, Riverside metals have been 
adopted as standard engineering materials in the 
plants of many of the Country’s leading consumers 
of these copper alloys. The quality of Riverside 
metals is, however, not the only reason for their 
wide adoption. Fully equal in importance is this 
Company’s willingness and ability to cooperate with 
consumers to the end of developing for them the 
best possible alloys for their individual require- 
ments, and to meet customers’ requests for extra- 


early delivery dates, whenever it is humanly pos- 

ig MOlumagyiehme °° 
wd Our reference works on the subjects of wrought 
} TWIeZ,, Phosphor Bronze, Nickel Silver and Beryllium Cop- 


per are available to manufacturers free of charge. 


€ ai YOU a alae copy / THE RIVERSIDE METAL COMPANY 


RIVERSIDE, Burlington County, NEW JERSEY 
NEW YORK «+ HARTFORD + CLEVELAND «+ CHICAGO 
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Your puzzles, questions, problems, if in the line of 
production or materials are always most welcome to our 
engineers. Again and again we have been allowed to assist 
manufacturers in such studies and frequently have proven 
helpful in offering practical suggestions on improvements 
or economies. Perhaps in all or only a part of your product, 
be it stamped, drawn or rolled, you will gain by consider- 
ing American Quality Cold Rolled Strip Steel. Whatever 
your need, please consult us. 





Cold Rolled 


Strip Steel 


AMERICAN STEEL & WIRE COMPANY 


208 SOUTH LASALLE STREET 


* « CHICAGO 


Offices in All Principal Cities 
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Are you getting 


UREZ | )IVIDENDS? 


—as insulation alone, it’s a valuable material 


... but look at these extra advantages! 


INSULATION plus PERMANENT FINISH and FEWER 
PRODUCTION OPERATIONS. Formerly the Bristol Co. 
used a metal case for this pressure controller. They now 
mold it of Durez and reduce assembly operations. Durez’ 
dielectric strength makes other insulation unnecessary. The 
Durez finish will never dull or scratch. 


INSULATION plus PERMANENT FINISH and STRUC- 
TURAL STRENGTH. The new Hoover Dustette handle 
grip, molded of Durez, carries the switch assembly inside 
it. Durez completely insulates the switch parts and pro- 
vides a shiny finish that won’t dull with wear. The strength 
of Durez protects against breakage of the handle, yet it’s 
so light that it adds little to the weight of the cleaner. 


INSULATION plus RESISTANCE TO HEAT and COR- 
ROSION. On the Silex base a special heat resisting Durez 
is used to prevent heat from marring the table finish. The 
Durez collar on the glass neck will not conduct heat into 
the metal handle. Spilling hot coffee on the collar will have 
no effect on the shiny Durez finish. 





INSULATION plus RESISTANCE TO HEAT and SIMPLI- 
FIED PRODUCTION. Designed by Plastic Merchandisers, 
Inc., this cordless iron stand is molded of Durez. No addi- 
tional insulation is necessary for Durez itself has high 
dielectric strength. The base leaves the mold with a hard 
shiny lustre . . . no extra finishing operations are necessary. 
The hot iron will not affect it because Durez is heat resistant. 





Durez is excellent electrical insulation and a slow conductor of heat. It is light, strong and resistant to wear. Its tough, shiny 


finish will not dull, crack or peel. Design possibilities with Durez are unlimited, and in countless cases it offers a means of 


simplifying production. Our booklet “20 Applications” will acquaint you with the advantages of Durez and its possible 


applications to your product. Write General Plastics, Inc., 176 Walck Road, North Tonawanda, N. Y. 
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Blanket Invitation 


Hlave you plans for a product that calls 
for volume manufacturing? Have you 
parts that need improving or simplifying? 
Have you a manufacturing job that de- 
mands facilities or technical skill outside 


your field? 


W ov and your problems have a standing 
invitation from Scovill—one of the world’s 
largest manufacturers of metal parts and 
products. At your service at Scovill are 
skilled designers, sales experts, production 
men experienced in electrical goods manu- 
facture — and a wide variety of mechan- 
ical facilities. Scovill manufactures for 
more than 3000 customers a year— 
over 5800 separate items of every size 


and quantity. 


Bbrinc us ideas, models or specifications. 
We work with you from the start, discuss 
the various phases of manufacture from 
the viewpoint of our wide experience. 
Make our own tools — give you the pro- 
duction you need. If it’s to be made of 
metal —if it calls for quality or quantity 


— give the job to Scovill. 


Wow’. find an interesting record of some 
of our diversified jobs, and a more de- 
tailed invitation outlining what we are 
equipped to do for you, in the free book- 
let, “Masters of Metal.” We shall be glad 
to send it to you—without obligation on 
your part. R.S.V.P.—Scovill Manufactur- 
ing Company, 65 Mill Street, Waterbury, 


Connecticut. 


S CO VIL L 


SCOVILL MANUFACTURING COMPANY, WATERBURY, CONNECTICUT 


Boston Providence New York Philadelphia 


Atlanta Syracuse Detroit Cincinnati Chicago 


San Francisco Los Angeles IN EUROPE: The Hague, Holland IN CANADA: 334 King Street, E., Toronto, Ont. 
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INDIVIDUAL | 


ENGINEERING SERVICE 





SO THAT THE 


WORLD MAY READ 


In great world centers —even in out- 
of-the-way places — thousands of 
trained operators sit atthe keyboards 
of Mergenthaler Linotypes — setting 
the world’s news — performing the 
most intricate kinds of composition 
by casting lines of type from molds. 
The life, dash, romance and tragedy 
in today’s headlines—all pass under 
the skilled fingers of these men. Beat- 
ing deadlines with machines that 
function perfectly — machines that 
are powered by Emerson motors, in- 
dividually engineered. We are proud 
to have a part — insignificant per- 
haps, yet highly important—in such 
a stupendous task. 
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There are scores of standard uses for high quality, standard 


motors. Emerson supplies them every day—has for 45 
years. 





But with the rapid development of new motor-driven de- 
vices and appliances there is.a never-ending demand for 
individual engineering service—for specially designed 
motors to fit specific needs. These needs frequently call for 
a mere hair’s breadth difference—a difference, however, 
that makes a champion instead of a runner-up. 


It is in this field of individual engineering service that 
Emerson has won its leadership in the motor industry. Be- 
cause with ceaseless research, specially designed scientific 
equipment, and veteran, advanced-thinking engineers, 
Emerson has become capable of supplying that necessary 
difference between standard and individually designed 
motors. 


Find out how Emerson's individual engineering service 
can solve your motor problems. Write for Bulletin 4-E — 


TODAY. 


EMERSON 
MOTORS 


3 HP and smaller— Single-phase — Polyphase — Direct Current 


THE EMERSON ELECTRIC MFG. CO. 
NEW YORK ST. LOUIS CHICAGO 


MOTOR INDUSTRY SINCE 


1890 





SQUIRREL-CAGE 
MOTORS x 


with electrical characteristics TYPE QN—Variable 


Torque — Multi-Speed 





and mechanical features 


TO MEET EVERY SERVICE 





‘Line Shaft 
TYPE Q—Normal Torque 
| Normal Starting Current 








[Eo al e No matter what electrical characteristics are | | Fe 

required to perfectly adapt a squirrel-cage motor to the 
| circuit limitations or the requirements of the machine 3 
it is to drive — you can still have every feature of i 
| mechanical superiority for which Fairbanks-Morse ; 
motors are known. There need be no compromise | f 

Punch Press . . . : ; Machine Tool 

TYPE QF—High Torque— | with inbuilt sturdiness and stamina — no need to TYPE QS—Normal Torque by: 
ite ee ee sacrifice ball-bearing efficiency and freedom from Aline Rage eee } 


Starting Current : 
trouble no need to do without the many other 


mechanical improvements Fairbanks-Morse has made 


available to motor buyers. 





gs amt eS 


The right motor for the job you want it to perform 
Hoist 








TYPE QL—Line Start— | that’s what the numerous F-M Squirrel-cage Induction | Cosipresior 
Intermittent Rating—High . a TYPE QO—High Torque f 
|, Torque—Low Starting | Motors offer you. Types designed to fit any condi | <Liy Srarting Cote 3 
Current | tions that you may require. Each one bearing the F 
| same mechanical excellence and trouble-free per- % 
| 


formance that you and the users of your products 





naturally expect from Fairbanks-Morse. 









For F-M Motors were the first to pioneer ball bearings | Pump 
A fi ; P & | TYPE QB—Low Torque— 
S e ... grease tube lubrication . . . one-piece rotor Low Starting Current 
| Dough Kneader construction . . . and a host of other improvements 
TYPE QX—Constant é ; P P 
Torque — Multi-Speed Mechanical excellence plus electrical performance 


plus sound engineering — that’s the Fairbanks-Morse 


standard to which its motors are built. 
| We invite you to investigate for yourself the extra 
pS features built into F-M Motors. Address Fairbanks, 
Bending Roll 


TYPE QM—Constant Morse & Co., 900 S. Wabash Ave., Chicago, IIl. 
E Horsepower—Multi-Speed | 
Se eee 





Elevator 
TYPE QR—High Torque— 
: ’ Intermittent Rating—Low | 
32 branchesat your service throughoutthe United States. Starting Current | 


[saan 





6237—EA40.67 
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AND ALSO GET A BETTER JOB 
BY RUST-PROOFING THOSE 
METAL — 


February, 1935 


HESE are cost-watching days—as never before. Every man- 
Scan is keeping a sharp eye on his plating cost. That 
is one reason so many of them are adopting the CADALYTE 
Process of cadmium plating. Plating costs are lower by this proc- 
ess than any other—and it also reduces the time for plating. 


The CADALYTE Process is an exclusive Grasselli method of 
electro-depositing pure metallic Cadmium on iron and steel. It 
affords many outstanding advantages—all of which we can 
definitely prove to you. 


Lower Costs—the CADALYTE Process conserves current and 
eliminates metal waste—the same quantity of metal removed from 
the anode is deposited as 100% pure Cadmium on the cathode. 


Shorter Plating Time—owing to increased current efficiency 
of the electrolyte and because higher current densities are 


employed than with other processes, the plating time is 
materially reduced. 


Lower Equipment Cost—less original equipment is needed 
with the CADALYTE Process. 


Equipment—We furnish complete plating room equipment 
for any installation. 


Our Complete Service—Grasselli plating experts will give you 
complete engineering service, assuming undivided responsibility 
for the satisfactory operation of both equipment and materials. 


For Full Information—send the coupon for our complete 
CADALYTE booklet. 


THE GRASSELLI CHEMICAL COMPANY 
FOUNDED 1839 INCORPORATED = CLEVELAND, OHIO 


New York and Export Office: 350 Fifth Avenue 


BRANCHES AND WAREHOUSES: 

Albany Birmingham Boston Charlotte Chicago Cincinnati Detroit 
Milwaukee NewHaven New Orleans Philadelphia Pittsburgh St.Louis St. Poul 
San Francisco, 484 Mission Street Los Angeles, 2260 East 15th Street 
Represented in Canada by CANADIAN INDUSTRIES, LTD 
Acids and General Chemicals Division—Montreal and Toronto 


A PROCESS AND 
PRODUCT FOR 
CADMIUM PLATING 


THE GRASSELLI CHEMICAL CO., ‘kay Soh 3 
629 Euclid Ave., Cleveland, Ohio 


Please send without cost or obligation. 
your illustrated booklet on CADALYTEL 





A continuously up-grade sales curve, 
even through these past few years...a 
reflection of unusual management and 
production achievement ... has marked 
the household appliance industry. One 
million two hundred thousand washing 
machines alone were sold in 1934. 

And asubstantial contribution to this 
success can be credited to an intelligent, 
generous use of ZINC Alloy Die Cast- 
ings. Greater strength per unit of weight 
and immeasurable improvement in ap- 
pearance were achieved by the design en- 
gineers through their use of die castings. 
Radical reductions in machining 
and assembling costswere achieved 
by the production engineers. 


ZINC Alloy Die Castings effect 


Le 


ZINC ALLOY 
DIE CASTINGS 


these same savings in many other indus- 
tries. The possibility of combining several 
parts hitherto designed forscrew machine 
parts and stampings joined by screws, 
rivets, or welds into a single rigid die cast- 
ing has been an important factor in the 
redesign of many products...redesign for 
stronger, more compact parts... redesign 
for ZINC Alloy Die Castings. 

Wewill gladly send you the latest infor- 
mation on the achievements of ZINC 
Alloy Die Castings . . . the properties of 
ZINC Die Casting Alloys... the simple 
methods of finishing them with metal or 
lacquer finishes. For this informa- 
tion, without obligation, write: THE 
NEW JERSEY ZINC COMPANY 
160 Front Street, New York City 


99.99 +% 


HORSE HEAD (cntesstcatm ) ZINC 
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Opportunities for Sales and Profits 
in the F.H.A. Program 


HOUSANDS of dollars worth of 
business is being created for the 
electrical industry by the Federal 


Housing Administration’s Better 
Housing Campaign. To what ex- 


tent those selling electrical equipment 
and other housing needs cash in on 
this opportunity depends upon the 
degree of their own sales effort. 

The great market arises through 
the functioning of the National Hous- 
ing Act which makes money available 
for repairs, improvements and mod- 
ernization, through loosening credit. 
Many property owners desiring to 
improve their realty did not have the 
money, neither could they borrow 
for this purpose, until through the 
provisions of the Act the government 
insured a bank or other lending 
agency up to 20 per cent of the total 
credit advanced to those of good 
credit standing who desired to bor- 
row to improve their property. 

This plan has been so popular and 
so successful that by January 11th 
the Better Housing Program had 
generated an estimated expenditure 
of $223,575,670 for modernization 
and repair of homes and _ business 
properties. This figure is based on a 
survey conducted by the Federal 
Housing Administration covering all 
parts of the country, and it includes 
cash work created by the drive and 
work done under other financing as 
well as work financed through loans 
made under the Modernization 


Credit Plan. 
On the same date, financial insti- 
tutions reported $32,846,093 to have 





By J. W. Speer 


Electrical Industry Advisor 
Federal Housing Administration 





been loaned under the Modernization 
Credit Plan for repairs, moderniza- 
tion and built-in or permanently con- 
nected installations. This figure is 
actually below what the real amount 
was on this date, since lenders are 
not required to report loans until 30 
days after they are executed. Hence 
any figure on the amount of loans 
made on a given date can be as much 
as a month late. 

[t will be noticed that the amount 
of money actually put into circulation 
as a result of the Better Housing 
Program is much greater than the 
amount of loans made under the new 
plan. This is the result of the par- 
ticipation of property owners who 
do not have to borrow, or who made 
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other arrangements for financing 
their work. As much as $5 in cash 
has been spent under the impetus of 
the drive for each dollar borrowed 
under the Modernization Credit Plan. 
This gives a chance to manufacturers 
whose products are not eligible under 
the terms of the Federal Housing Ad- 
ministration. Several manufacturers 
have other, equally attractive financ- 
ing plans at their disposal to use when 
necessary; and the Better Housing 
Program is creating a desire for their 
products as well as other products 
and improvements that add to the 
comfort, convenience and beauty of 
the home. As an example, $800 
worth of furniture was sold recently 
by a Western store as a result of a 
modernization job costing about $150. 


Electrical Opportunities 


HE MARKET for electrical 
equipment under the Better 
Housing Program is vast. Right 


now, more than $5,000,000,000 can 
be well spent on homes alone in this 
country, according to an estimate 


based on a government survey. The 
survey states that approximately 
13,000,000 homes in this country 


are in need of repairs and modern- 
ization. It was at first estimated that 
$100 could be spent on each house ; 
but Modernization Credit Plan loans 
owners are averaging 
$450 each. If $450 were spent on 
each of these 13,000,000 homes, it 
would mean the expenditure of $5,- 
850,000,000. 


to property 


In addition to the city or village 
home, the farm now represents a vast 
market for electrical equipment that 
can no longer be ignored. A Depart- 
ment of Agriculture survey covering 
46 states has disclosed an immediate 
need for $1,000,000,000 worth of 
modernization and repairs on farm 
houses and buildings. 

This market is being opened up 
through the efforts of the Federal 
Housing Administration and with the 
help of a 50 per cent gain in the 
farmer’s purchasing power. The 
farmer is in better shape from the 
standpoint of current returns than 
he has been at almost any time in 
three years. This means the strength- 
ening of the farmer’s credit and con- 
sequently his ability to qualify for 
loans under the Modernization Credit 
Plan. It also means his ability to 
pay cash for equipment that may or 
may not be eligible for financing 
under this plan. 

Research has disclosed the greatest 
activity in farm building and renova- 
tion this past fall and winter in ten 
years; and statistics show that elec- 
tricity has stood out as one of the 
most popular improvements. The 
electrical manufacturer, therefore, 
can well give particular attention to 
the farmer. At last, the latter is not 
only commencing to repair his build- 
ings that have been deteriorating 


program of plant improvements and 
replacements planned for 1935 by sev- 
eral large concerns. These expendi- 
tures, most of which are either new 
or large increases over 1934, are 
powerful evidence of business condi- 
tions so greatly improved as to de- 
mand expansion. They mean the 
sale of millions of dollars worth of 
electrical equipment, for these new 
buildings and equipment will be up- 
to-date in every respect. 

The steel industry alone is making 
a $100,000,000 outlay for new equip- 
ment, buildings and modernization. 
The biggest item in this program is 
the United States Steel Corporation’s 
pledge to participate in the Better 
Housing Program by spending $40,- 
000,000 for modernization in 1935. 
The Ford Company is planning an 
expenditure of $19,000,000; the Na- 
tional Steel Corporation has an- 
nounced a $12,000,000 expansion for 
the Great Lakes Steel Corporation ; 
Carnegie Steel is planning a new 
mill at Youngstown, Ohio; Bethle- 
hem Steel expects to spend between 
$10,000,000 and $15,000,000 on its 
Lackawanna works at Buffalo; 
Youngstown Sheet and Tube is com- 
pleting a $7,000,000 mill at Camp- 
bell, Ohio; and nearby the Republic 
Steel Corporation is spending a half- 
million for a new building. 

Of the other industries expanding, 


To date more than a quarter of a billion dollars has been 
pumped into modernization spending by the F.H.A. Better 
Housing Program. There are some limitations upon direct 
expenditures but it is up to the electrical manufacturer to sell 
his goods where money is available and being spent. The 
F.H.A. may be the thing to start industry activity anew. 


through the years of hard times, but 
he is also installing electricity in his 
house and farm buildings. 

Farmers are showing a definite 
tendency to use electricity. They are 
equipping their buildings with electric 
lights. Substituting electric washing 
machines for old-fashioned tubs. In- 
stalling electric water heaters. Re- 
placing worn-out electrical machinery 
with new. The electrical industry 
should recognize and develop this 
farm market, for the farmers are for 
the first time in many years able and 
anxious to spend money on their 
property. 

The electrical industry should ben- 


efit further from the $500,000,000 
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the American Telephone and Tele- 
graph Company expects to spend 
$200,000,000 on buildings and equip- 
ment for improvement and replace- 
ment this year. The Standard Oil 
Company of New Jersey is contem- 
plating an expenditure of $73,000,000 
on plants and equipment for the same 
purpose, and three more corporations 
of the oil industry are planning 
nearly $100,000,000 for renovation. 
Other concerns intending to spend 
$1,000,000 or more for renovation 
are the American Radiator and 
Standard Sanitary Supply, Johns- 
Manville and Hicok Oil. Hundreds 
of firms are planning smaller ex- 
penditures. 


It can be seen from the above that 
the modernization market stimulated 
by the Better Housing Program will 
not mean “nickel money” for the 
electrical industry. Even in home 
renovation, the fact remains that 
there is a wider margin of profit in 
a large number of small jobs than 
in one or two large ones. 

Public utilities are aggressively co- 
operating with the program, paving 
the way for the cooperation of elec- 
trical manufacturers. Taken as a 
group, utilities are doing four specific 
things. They are featuring the Fed- 
eral Housing Administration in their 
advertising, which gives information 
about electrical service and equip- 
ment and all other types of modern- 
ization work; cooperating with local 
committees ; assisting in the canvasses 
by obtaining prospects for contractors 
and dealers; and using meter readers 
to promote the Better Housing Pro- 
gram. A representative of the Edison 
Electric Institute is spending much of 
his time in Washington acting as a 
contact between the Federal Housing 
Administration and the utilities. 


Manufacturers Must Act 


HERE is every reason for elec- 

trical manufacturers to step in 
and sell the prospects developed 
through the efforts of the utili- 
ties and the Federal Housing Admin- 
istration. Millions of dollars worth 
of repairs and modernization has been 
done as a result of the Better Hous- 
ing Program, and property owners 
have pledged themselves to undertake 
much more. A large amount of the 
money spent has gone for electrical 
installations, but the electrical manu- 
facturer can increase the percentage 
by participating more actively. 

The mere fact that manufacturer’s 
products may be considered “mov- 
able” instead of “built-in” or “per- 
manently installed” does not prevent 
him from sharing in the business 
created by the program. Wiring 
may be financed under this Modern- 
ization Credit Plan, and new wiring 
jobs create a need for refrigerators, 
ranges, lamps, washing machines and 
radios. The plan holds, therefore, an 
opportunity for every electrical 
manufacturer—whether his product 
be wiring equipment, lighting fix- 
tures, water heaters or curling irons. 
And each manufacturer will profit in 
proportion to his participation in the 
program. 
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HEN the owners of motor- 

driven appliances and equip- 

ment bring those devices in 
considerable numbers to consultants 
to have removable noise eliminated, 
the lesson for the makers of such 
devices is plainly to be read—and 
learned. Last year, and the year be- 
fore that, owners of many makes of 
expensive oil burners brought their 
annoyance problems, unsolicited and 
perhaps not-too-eagerly-accepted, to 
at least one organization which could 
help them reduce noise. Nothing 
could better illustrate the consumer- 
demand for quiet operation. At the 
recent winter convention of the 
American Institute of Electrical En- 
gineers (see page 24) a whole ses- 
sion was given over to a symposium 
on noise in electrical equipment but 
the engineers were more interested 
in how to measure noise than in how 
to prevent it. Makers of all types 
of appliances and equipment are be- 
coming increasingly apprehensive of 
noise and its unfavorable effect upon 
the sales and buyer-acceptance of 
their product. Motor makers find a 
new competitive factor. How quiet 
is that motor? How quiet can it be? 
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After all, noise means vibration. 
It occurs as the result of mechanical 
disturbances to air and other trans- 
mitting media. Suppress it if you 
will, by solid resilient or spring 
mountings or by sound-deadening 
enclosures, but most logically it may 
best be tackled at the source. 


Study of Noise Sources 


EVERAL years ago a maker of 

vacuum cleaners with an eye to 
the cream of the market started to 
analyze the noise characteristics of 
the best ones—including his own. An 
armature was made up without wind- 
ings or slots and run in plain bear- 
ings. Sound meters not being then 
available, stethoscopic comparisons of 





otors 


Sell More Appliances 


EIGHTS of four definite amounts 
are commonly used in the dy- 
namic balancing of small motor-arma- 


Corrections may only be made, 


because of physical limitations, in the 
laminated structure and near the periph- 
surface. The smaller slugs are 
driven directly between the laminations, 
while the larger ones are driven in the 


slots, as illustrated. 


noise evolution were made while the 
armature was rotated at cleaner-oper- 
ating-speeds. This armature was 
then run in anti-friction bearings, 
with an observable increase in the 
noise level. Next, identical slots were 
cut in the laminated structure to test 
the effect of air turbulence upon the 
production of noise; it was found to 
be negligible. The armature was 
then wound. The noise level rose 
abruptly. The fan was mounted and 
tests continued. Complete analyses 
showed the noise to have arisen prin- 
cipally from the vibration of the rotor 
in its condition of dynamic unbalance, 
following winding. Vibration was 
the key to the trouble. Vibration 
was corrected and this organization 
is said to offer the quietest vacuum 
cleaner now available to the public. 
Static balancing of parts, particu- 
larly of small motors and their rotat- 
ing, driven assembles, is inadequate 
to suppress vibration, for forces de- 


In the battle against noise, which means vibration, there are 


two obvious courses for the motor maker and the appliance 





or equipment builder 


eliminate the cause or suppress 


the transmission of vibration to adjacent parts and to sur- 


rounding air. In this discussion correction at the source is 


alone considered. The elimination of dynamic unbalance 


is there the essential consideration. 


; 
; 
A 


NBALANCE as close as .005 ounce- 

inch will be indicated by this type 
of machine which balances small rotors 
up to 20 in. in diam. and 100 Ibs. in 
to 
manufacturing refinements desired. An- 
gle of unbalance indicated to +1 deg. 
An 
operator may be trained in a few mo- 


weight. Sensitivity is adjustable 


with accuracy and _ reliability. 


ments for satisfactory work. 


veloped at operating speeds under 
conditions of dynamic unbalance will 
cause continued difficulties. Long 
ago the automobile industry learned 
its lesson and today carefully bal- 
anced crankshafts, fans, drive shafts 
and even clutch plates are used in 
its increasing war against vibration. 
Heavy electrical machinery, such as 
turbo-generators and large motors, 
has long been carefully balanced but 
until recently equipment for quantity 
production of balanced, small rotat- 
ing parts has not been perfected or 
available. 

Vibration not only causes noise but 
increases the power requirements 
necessary to drive the motor. In a 
recent study a manufacturer of food- 
mixers sought to learn the facts 
about his own product. A group of 
armatures taken directly from his 
production line were tested for noise 
and efficiency under no-load operat- 
ing conditions. The average of sev- 
eral tests with as many armatures 
showed 12,000 r.pm. as a_ free- 
running maximum with energy re- 
quirement of 42 watts. These same 
armatures, after scientific balancing, 
operated at an average free-running 
maximum no-load speed of 19,000 
r.p.m. then requiring an average of 
but 34 watts for such operation. 
These motors were of normal 120- 
150 watt full-load type. 

First, because in their product 
noise is so thoroughly self-evident as 
a source of annoyance, vacuum 
cleaner makers have been thinking 
about ways and means to reduce 
sound-producing vibrations. Electro- 
lux, Inc., has been a pioneer. Sev- 
eral others are in the midst of radi- 
cal production shake-ups to insure 
the necessary quietness that the pub- 
lic asks. One maker of low-priced 
units has found dynamic balancing to 
be economically feasible even for a 
highly-competitive line. 

With today’s dynamic balancing 
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Identified parts are A—Part to be 
tested; B—Electric meter indicating magni- 
tude of unbalance; C—Angle reference 
dial on main spindle; D—Angle dial; E— 
Dial button containing brush switch; F— 
Plug connection for various ranges of 
meter ; G—Motor switch; H—Drive adap- 
ter; I—Bearing and retaining rollers ad- 
justable for various journal sizes; J— 
Knob to shift pivots and switches. 

In operation a rotor to be balanced is 
mounted in a cradle on two roller bearings 
held in place by spring-mounted retaining 
rollers, the vibrations (caused by unbal- 
ance in the rotor) generate alternating 
current proportional to the unbalance. The 
phase relation of this current to the rota- 
tion of the body indicates the angle of un- 


facilities it is possible to get a sus- 
tained commercial production of 
about 30 balanced armatures per 
worker-hour using either one or two 
employees for single or team-work 
handling of output. This, of course, 
is in addition to any other production 
step in motor fabrication. For best 
results not only should the armature 
be balanced dynamically but the ro- 
tating driven member (fan, pump, 
etc.) should be independently bal- 
anced. Unless shaft tolerances are 
closely held a third balancing test, 
after assembly, should be made. 


Toward Quieter Oil Burners 


AKERS of oil burners, as pre- 

viously indicated, have a direct 
object lesson in customer-demands 
when owners bring their problems 
in noise for engineering counsel. 
Most of the makers of this type of 
household equipment rely upon cut 
and try methods to secure balanced 
rotating parts or depend upon the 
judgment of skilled workmen to ob- 
tain smooth-running components. 
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Tinitus Olsen 


balance. After the set up for test has 
been made, dial D is turned until a maxi- 
mum indication is shown on meter B; 
button E is pressed, and dial D turned 
until pointer at meter indicates zero, then 
released, and the reading on meter B will 
be indicative of the exact amount of un- 
balance in the rotor while the dial D gives 
the exact angle of unbalance for the right 
end of the rotor. By turning knob J to 
the left the pivots are shifted and the same 
procedure is followed to determine amount 
of unbalance and angle of unbalance of 
left end. The rotor may then easily be 
marked for additions or removal of metal 
in relationship to ounce-inch values of 
readings on B at points determined by 
transferring readings of D to C. 


Neither can give more than an ap- 
proximation of optimum conditions. 
The U. S. Burner Corporation has 
tackled noise at the motor-armature 
source with notable success. Others 
have greatly improved their product 
also and by minimizing pump or va- 
porizer noises have reduced noise. 

Makers of food mixers find com- 
petition to require that a minimum 
noise level be attained. The Fitz- 
gerald Manufacturing Company has 
been most active in this type of prod- 
uct improvement. 

Refrigerator manufacturers have 
long recognized quiet operation to be 
among the more significant of sales 
factors. Exceptional precautions 
have been taken in the case of the 
new Westinghouse units to secure a 
minimum of noise. In the case of 
refrigerators much depends upon the 
fundamental design adopted, particu- 
larly the type of compressor, for a 
reciprocating mechanism is inherently 
more likely to produce vibrations and 
noise than a simple rotating device 
with well-distributed impulses. No 
less than three manufacturers with 


Electrical Manufacturing 
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plans tor gathering a large part ot 
the total domestic sales of refriger- 
ators this year have found present 
trial-and-error methods of balancing 
motor rotors to be so uncertain that 
serious consideration is being given 
to a new production set-up in which 
scientific balane-ng is assured. An- 
other important consideration, in 
refrigerator manufacture, calling for 
a minimum of controllable vibration, 
is the possibility of broken pipes with 
consequent release of the refrigerat 
ing medium, and ensuing interrup- 
tions in service with increased service 
costs. 

Sewing machine motors operate at 
high speeds and emit a disturbing 
hum if not freed of all reducible vi- 
bration. In improving its product 
the Diehl Manufacturing Company 
has worked closely with builders of 
fans, sewing machines, etc., to reduce 
vibration and noise in the finished 


product. This organization built a 





sound-proof laboratory to test the 
noise level of sewing machine motors. 
To compare the test results achiev- 
able by trial and error methods with 
the results obtainable with scientific 
dynamic balancing equipment a num- 
ber of armatures were balanced on 
trial by the balancing equipment 
maker and the scientific way shortly 
thereafter adopted. 

Motion picture apparatus requires 
not only constant speed motors 
(ELectricAL MANUFACTURING, Jan- 
uary 1935, page 25) but virtually 
vibrationless ones. It is also impor- 
tant that other rotating parts be so 
balanced and fitted that smooth oper- 
ation is assured. 


For example, ec- 
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centricity of the sprocket wheel driv- 


ing the sound film or any vibration 
transmitted to the light beam system 
of the scanning mechanism will in- 
volve various frequencies which alone 
or in synthesis will produce sufficient 
vibration to cause serious distortion 
to the sound output of the film. So 
important is this, not only on projec- 
tors, but also on cameras, that War- 
ner Brothers have in Hollywood a 
complete scientific dynamic balancing 
machine for checking all related 
parts of equipment supplied to them. 

In electric welding low voltages 
and heavy currents are used. If 
vibration occurs both brushes and 
bearings suffer and under such con- 
ditions the deterioration of brushes 
may be exceedingly rapid. The Lin- 
coln Electric Company has for some 
time used dynamic balancing to insure 
a maximum of satisfactory service 
at a minimum of service costs. 

In general, in addition to noise, the 


Tinius Olsen 


deleterious effects of vibration are 
manifested in excessive brush wear, 
loosened windings and _ windings 
whose insulation has cut through and 
which have short-circuited therefrom. 
In addition, it is reasonable to state 
that were motors designed with the 
fore-knowledge that they would be 
carefully balanced to reduce vibra- 
tion it would be possible to use lighter 
frames, lighter design and somewhat 
lower power in general with appre- 
ciably reduced copper, iron and brush 
requirements. 

In repair shops dynamic balancing 
acquires greatly augmented impor- 
tance too, for if dvynamically-balanced 
parts have been originally incorpo- 





rated in the assembly of an appliance 
a device nothing less perfect can be 
tolerated in a satisfactory repair job. 
Perhaps a good example of this is in 
the motor repair shops of the Phila- 
delphia Rap:d Transit Company 
where, it is said, rebuilt motors are 
produced with better operating char- 
acteristics than they had when new. 


Eliminate Dynamic Unbalance 


HERE are in general two methods 

of balancing, one static, the other 
dynamic. Static balancing, in essen- 
tials, means adding or removing 
weight at one point of a rotatable 
body so that when freely supported 
it will remain at rest when placed 
in any position in relation to its axis 
of rotation. Dynamic balancing takes 
care of unbalance which can not be 
corrected by adding or removing ma- 
terial at one point but can be cor- 
rected by adding and removing ma- 
terial at two or more points to form 
a corrective couple. Dynamic un- 
balance is found by determining the 
amount and angular position of two 
unbalanced forces forming a dynamic 


couple. It can only be done while 


RMATURES of 150 to 1,000 Ibs. 
weight may be handled on this 
spark-type of machine in which angu- 
lar position and amount in ounce inches 
of dynamic unbalance at both ends are 
accurately indicated in a few minutes 
by means of a compensating weight 
which is electrically adjusted by push 
button control, while the machine is 
running and the armature rotating. 


the part ts in rapid rotation about 
its axis. When the part is rotated, 
the etfect of this unbalanced couple 
becomes evident by vibration or 
added loads on the bearings. The 
amount and location of unbalance 
may thus be indicated on a dynamic 
balancing machine. 

Dynamic balancing equipment has 
been highly developed and refined by 
the Tinius Olsen Testing Machine 
Company and, as representative of 
the facilities available, there are 
shown in accompanying illustrations 
several of their units. Users of such 
equipment include the General Elec- 
tric, Diehl Manufacturing, Fitzgerald 
Manufacturing, Warner’ Brothers, 
Klectro-Dynamic, Lincoln Electric, 
Philadelphia Rapid Transit, Bodine 
Electric, Crocker-Wheeler, Dicta- 
phone, Westinghouse, Allis-Chalmers 
and Delco Products companies. 


This Electrical Display Solved a Sales Idea Problem 


y CARS ARE EA 
Ta cd 


a IEuL 
CABLES 


WHEN CARS ARE HARD 10 START 


ABLES WILL STALL T 


T THE recent Automotive Ac- 

cessory Show in Cleveland the 
Belden Manufacturing Company pre- 
sented an ingenious animated display 
in which electrical means duplicated 
the appearance of two widely differ- 
ent conditions in automotive practice. 
To demonstrate the results of labora- 
tory tests in a rapid repeating cycle of 
temperature conditions varying be- 
tween 0 and 100 deg. F. with con- 
sequent effects upon automotive 
starting ability with full-size and 
under-size cable leads was obviously 
an impossibility with actual equip- 
ment so this display was devised by 
A. H. Fensholt. 

The purpose of this display was 
to show in animated form the harm- 
ful effect of cold weather on car 
starting, especially if the motor was 
wired with undersize cables between 
the motor and the battery. Two 
panels were used, as illustrated. On 
the front was a photographic en- 
largement cut-out to represent a view 
of an automobile engine. 

Behind the display, the flywheel, 
which was a wooden disk equipped 
with a standard flywheel gear, was 
supported on a steel shaft mounted 
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HE CAR 


RONT and rear views 

of an ingenious dis- 
play in which electrical 
means simulated me- 
chanical limitations in 
demonstration work. The 
principles involved 
might be applied to 
other animated displays 

to good advantage. 


in pillow block bearings. Immedi- 
ately above the flywheel shaft was 
the starter shaft provided with a 
standard starter pinion. The starter 
shaft was driven by a Bodine \; 
H.P. series A.C. motor offering many 
of the characteristics of a series D.C. 
Starter motor. 

110 volt, 60 cycle alternating cur- 
rent was fed to the motor which, 
in turn, drove the starter pinion by 
means of a round belt connection. 
In order to simulate the varying 
torque required to overcome the com- 
pression strokes of an engine, the 
flywheel shaft was unbalanced with 
a counter weight. As the series A.C. 
motor drove the starter pinion, it 
encountered an increasing torque 
load as the counter weight was ele- 
vated and a decreasing torque load 
as the counter weight descended on 
the opposite side. This contindous 
increase and decrease of torque load 
upon the motor caused the motor to 
pulsate in speed with the character- 
istic grinding noise of gears which 
characterizes the operation of an au- 
tomobile starter, especially when cold. 

The left panel was arranged to 
demonstrate the effect of an under- 





size cable, whereas the right hand 
panel was arranged to demonstrate 
the effect of using fullsize cables. 
Between the two panels was an elec- 
trically illuminated thermometer 
panel which, of course, was not a 
true thermometer. 

When this dummy thermometer 
read 100 deg. F. which indicated 
summer temperature, the two start- 
ing motors had the minimum of re- 
sistance in series with their circuits. 
Therefore, when the starter buttons 
were pressed, both motors would turn 
over like any automobile in summer 
time. There was a slight speed ad- 
vantage in favor of the number one 
cable installation. Of course, no 
current actually flowed to the motors 
through the cables on the front of the 
panels. 

When this display was in opera- 
tion at the Cleveland Exhibition of 
the Automotive Service Industries 
Show, an automatic flasher was used 
to operate the starter circuits. The 
flasher operated continuously and 
not only operated the starters but 
automatically switched the thermom- 
eter back and forth between O and 
100 degrees, and also automatically 
switched the lights in the two signs 
above the panels. 
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New Designs 


To meet and create new markets as 

well as to hold old ones the electrical 

manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 


This washer, as re- 
freshingly up-to-date 
as skill can make it, 
combines modern styl- 
ing with convenience 
and comfort features. 
It is also intended to 
encourage a wider use 
of all electrical home 
appliances. 





A per 


Simplicity and effec- 
tiveness in a new elec- 
tric clock. Wood case, 
lacquer finished. 
Chromium or gold- 
finished bezels. Stars 
and pointers in silver 
or gold finish. 





ket edews Spencer Lens 


With a molded Bake- 
lite two-part case, of Commercial Refrigerator 
which the lower half 
acts as the lamp base, 
this sub-stage lamp for 
microscope service has 
been greatly improved 





Insta-Freeze dispensing of fountain products 
is spectacular and satisfactory. This motor- 
driven innovation freezes ice cream instantly. 
A thoroughly modern appearance has been 
secured through careful design. 





Telechron 


For the home work- 
shop. This combina- 





, tion machine is a les- 
5 son in successful, eco- 
: nomical design. Sim- 
- plicity, with strength, 
has dominated. The 
‘ motor serves for drill- 
ing, sawing, polishing, 
buffing as well as gen- 
S eral lathe turning. 
{ Die-castings extensive- 
ly used, 
eC 
| 
t 
- 
d Dunde Shoe Reshaping 
y Stream-lined and graceful this electric heat 
Ss device for shoe repair work offers a refreshing 
departure in design and does inside and 
General Electric outside reshaping in one operation. 
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New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 


becoming the way. 


The spread of 


electrical manufacturing marks con- 
tinued advances in product progress. 
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Norwood 


Sterilized drinking 
water for homes, 
ofhces, theatres and 
restaurants. Electro- 
chemically produced 
ozone, automatically 
supplied when the 
faucet is opened, in- 
sures health and po- 
table water without 
chlorination. 


Reinhold 


Money-locker for the 
protection of incoming 
cash. By sweeping 
cash or securities into 
the hopper with a 
single motion of his 
arm the cashier or 


Just a water soft- 
ener but the 
human error of for- 
getfulness hasbeen 
eliminated. At 3 
A. M. (or when- 
ever so set) elec- 
tricity automati- 
cally regenerates 
the system and as- 
sures a continuous 
supplyof soft 
water without 
lapse or lag. 


Ice Cubes? Yes, at the 
rate of 2,000 an hour 
if needed. This motor- 
driven cutter does the 


trick. 





Meilink 


teller insures perfect 
guarding of funds in 
his temporary care. 
When closed, a fifteen 
minute interval must 
elapse before the safe 
can be reopened. 
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Wiegand 


No more frozen radiators, no more 

hard starting on cold mornings, just 

plug in with the garage outlet at 

night and this immersion type heater 
does the rest. 


Set the dial to any one 
of 30 separate call 
codes, for any one of 
30 people, push the 
plunger and automat- 
ically the industrial 
plant or institutional 
signal system where it 
is installed will repeat 
the call three times. 





Federal 


This silent electric signal combina- 
tion lock stands between lawlessness 
and its goal. To all appearances a 
regular combination lock, this device 
sends a warning signal should the 
lock be opened, even with the right 
combination and without extra 
motions, if worked by an uninstruct- 
ed operator or one acting under 
bandit orders. 





Diebold 
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Order in Radio Manufacturing 


With 1500 models currently available for general broadcast 
reception, new ones offered at an average of 30 a week and 
20 per cent of the manufacturers going out of business each 
year, while 8 per cent of the set makers do 74 per cent of 
the dollar business, something is obviously wrong with the 
lot of the radio manufacturer. Technical progress being made. 


ACH YEAR since 1923 at least 
20 per cent of the firms in the 
business of making radio broad- 
receivers have discontinued.* 
1934 was no exception for at least 57 

manufacturers which were active dur- 

ing 1933 failed to appear in 1934. 

This was partly offset, as in previous 

vears, by the appearance of a num- 

ber of new firms, the actual number 
starting in 1934 being 36. The total 
number of receiver manufacturers as 
of December Ist was 110 as against 

131 in 1933. In that year, 9 firms did 

74 per cent of the dollars business, 

leaving 122 firms to share the re- 

maining 26 per cent. The situation 
at the close of 1934 was not widely 
different. Apparently there is no 

greater optimist in the world than a 

radio manufacturer. 

In the first 11 months of 1934, a 
total of 1510 different models was 
offered to the trade, an average of 


cast 


almost 15 models per manufacturer, 
and over 5 per day for every business 
day in the year. In 1933 there were 
1557 models offered by 131 manufac- 
turers. The most profitable year the 
industry has known, 1929, had only 
627 models. One can imagine the be- 
wilderment of the intending radio 
purchaser if faced with the entire ar- 
ray of these 1500-odd models, oc- 
cupying, as they would, an entire 
floor in a large department store. 
There are several reasons, of 
course, for this offering of 30 new 


models every week. But it seems 


*Abstract of a paper recently presented by Mr. 
Langley at a meeting of the 


Engineers. 


Institute of 


Radi 
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safe to conclude that the underlying 
cause is our failure to determine, even 
after 14 years of broadcasting, just 
what a broadcast receiver should be. 
We are still changing the device in 
its basic specifications, and if with 
this has come refinement in electrical 


and mechanical design, these have 
been the necessary results of the 


changes we have made, rather than 
the principal accomplishment of our 
plans and policies. Some day we 
shall look back upon these years and 
see clearly our present lack of de- 
cision on the fundamental aspects of 
our products. It 
who must make these decisions and 


is the engineers 


who will soon come to see the neces- 
sity for them. 








Trends of the past few years, con- 
tinued in 1934, which may ultimately 
lead to the solution of some of the 
problems on which experimentation 
still proceeds, may be recorded. Con- 
sole models, for example, were 62 
per cent of all offerings in 1932. In 
1933 they had fallen to 55 per cent 
and in 1934 the figure was about 36 
per cent. There is an unmistakable 
trend in the the table 
model, in spite of its inferior acoustic 
properties. This can only be the re- 
sult of public response to this type, 
since there has been ample time for 
an unfavorable reaction, if there was 
to be one. The increasing popular- 
ity of table models has its relation to 
the high-fidelity program. 

It is to noted that the table 
models as a group include both the 
so-called midget types, which made 
their first important demand for 
popularity in 1930, and the so-called 
chest types, which were unimportant 
before 1932. The smaller and cheap- 
er forms of the chest type have pretty 


direction ot 


be 


well disappeared, while the size and 
beauty of the midget types have in- 
Thus the majority of table 
models are these better and larger 


creased. 


midgets, and they represent a very 
considerable advance, not only in ap- 
pearance but in technical detail, over 
similar models of earlier years. 
Other types which are appearing in 
increasing numbers are phonograph 
combinations, models. 
The phonograph combinations are in- 


and battery 


creasingly of the automatic type. At 
least 25 per cent of the manufac- 
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turers included phonograph combina- 


tions in their 1934 lines. This figure 
compares with 14 per cent in 1932 
and 19 per cent in 1933. With the 
new efforts now being made to sell 
records, we may look for a further 
increase in phonograph combinations 
in 1935. 

The number of universal AC-DC 
models was slightly higher in 1934 
than in 1933. The increase is small, 
and seems to indicate that this type 
is receding in the direction which 
technical limitations make desirable. 


Tubes Becoming Fewer 


ACUUM tube statistics are in- 

teresting and encouraging. Only 
four new receiving tubes, and three 
new ballast tubes, were introduced 
during 1934. In 1933, which repre- 
sents a peak in this particular class 
of experimentation, 41 new receiving 
types were produced, and in the re- 
ceivers of that year 53 different types 
of tubes were employed. The extent 
to which last year’s program of un- 
controlled expansion still haunts the 
industry is reflected by the fact that 
radio service men are today calling 
for 216 different The en- 
gineers are to be congratulated upon 
the degree of coordination and co- 
operation between tube and set de- 
signers which has resulted in this 
marked reduction in the introduction 
of unnecessary tube types in 1934. 
This is only one example of the ways 
in which the engineers can and must 
concern themselves with industry 
policies, to the mutual advantage of 
all. 

The trend toward a reduction in 
the number of tube types, with the 
possible future standardization on 
perhaps one tenth of the number now 
being produced by the tube manu- 
facturers, deserves the serious sup- 
port of every engineer. The utiliza- 
tion of any one of the types now 
available must include a considera- 
tion as to whether that type is one 
which can ultimately be discontinued. 
The 1934 models did not show much 
regard for this aspect of the problem. 
There was an obvious tendency to use 
a different tube in every socket, and 
to increase the number in the largest 
receivers. The receivers of 1932 had 
from 4 to 15 tubes. In 1933 the 
spread was from 2 to 17 tubes. In 
1934 there were 1 tube models and 
there were tube models. As 
against this, however, the average 


tubes. 
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number of tubes per set is decreasing. 
The average 1933 receiver had 8 
tubes, while the average 1934 receiv- 
er had only 6 tubes. This is prob- 
ably because for each new model 
having an increased number of tubes, 
several models with only a very few 
tubes make their appearance. 

The let-up in the race to produce 
new tube types has given the tube 
engineers time to produce important 
improvements in design and construc- 
tion of the established types, and in 
production and testing technique. 
Notable progress has been made, for 
example, in the elimination of micro- 
phonic action. The dome-shaped 
bulb, introduced in 1931, has been 
utilized more effectively to provide 
rigid top support for the elements. 
Resilient mica pads or spring wire 
clips fastened to the top mica spacer 
press against the dome walls. The 
support of the heater filament has 
also received attention, and new 
filament materials have been de- 
Side hooks or damping 
wires are used in some types to ar- 
rest vibration. Improved automatic 
welders have been developed which 
greatly increase the reliability of the 
welds by almost completely elimin- 
ating the personal factor of the 
operator. These changes have re- 
sulted, not only in greatly reduced 
microphonic trouble, but also in the 
now almost universal practice of 
shipping the tubes in the sockets. 


veloped. 


Better Price Levels 


RICES of broadcast receivers 

have increased remarkably and 
encouragingly, and this increase ap- 
pears to have stimulated, rather than 
retarded sales. From the best figures 
available, it seems certain that 1934 
sales, measured in units, were at least 
15 per cent in excess of the 1933 
total. Measured in dollars, the in- 
crease was probably considerably 
greater. 

Average advertised prices, which 
of course do not take into account 
the actual number of each model sold, 
may be taken as the best measure of 
price changes available at this time. 
These figures show that the average 
price of all types of home receivers 
rose from $48.28 in 1933 to $59.60 
in 1934, an increase of over 22 per 
cent. The average of the lowest 
prices has increased only very slight- 
ly, the major portion of the advance 
having taken place in the medium and 





better grade models. The average ot 
the highest prices in all lines, for ex- 
ample, is $110.40 as against $76.52 
in 1933, an increase of almost 45 per 
cent. 

The public response to the multiple- 
band types leaves no doubt that the 
engineer has achieved a very great 
increase in the performance capabili- 
ties of the instrument, and in the 
services and satisfactions to be de- 
rived from it, at only a very moderate 
increase in cost and price. The im- 
provement is worth many times what 
it costs. 

It is obviously impossible to dis- 
cuss, except in the broadest outline, 
the technical features which dis- 
tinguish 1500 different models, even 
if we note that the same chassis is 
used, on the average, in three models, 
and that there has been a marked 
tendency, this year, to use the same 
chassis in a table model and in a 
console. 

In broad outline, then, the most 
notable technical advance in the re- 
ceivers of 1934 was the expansion of 
the frequency range. This is no new 
feature, since extended range re- 
ceivers have been produced every 
year since 1926. But 1934 marked 
the first attempt to exploit world 
broadcasts as the main sales argu- 
ment, and it has met with very grati- 
fying success. 

In 1932 only 47 per cent of the 
manufacturers offered models cover- 
ing more than the American band. In 
1933, 75 per cent of them had such 
models, and in 1934 only the smallest 
firms were still holding back, 91 per 
cent of the lines including extended- 
band receivers. 75 per cent of the 
1934. models were multiple band 
types. 

The expansion of the frequency 
range has brought with it a host of 
new and difficult problems for the 
engineer. Not all of these were 
finally solved in 1934, but such 
marked advances were made that the 
year must be recorded as marking 
the conquest of the range from 500 
kilocycles to 20 magacycles, with 
notable examples down to 140 kilo- 
cycles and up to 36 megacycles. The 
American broadcast frequency range 
has a ratio of less than 3 to 1. In 
the all-wave models, this ratio in- 
creases to 40 to 1, and in some models 
that ratio is as high as 250 to 1. Thus 
the frequency range has been ex- 
panded from 14 to 85 times, and the 
difficulty of the technical problems 
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which the engineer has had to solve 


is probably roughly in proportion 
to these figures. 

The first problem to be solved was 
that of coil design. It is one thing 
to choose values for a fixed induc- 
tance and a variable capacity which 
will tune over a 3 to 1 frequency 
range, and to develop an efficient in- 
ductance for this purpose. It is quite 
another problem, however, to re- 
design the inductance so that with 
appropriate switching it may be tuned 
over a 40 to 1 range with the same 
variable condenser. Yet in many of 
the all-wave models, this is the ar- 
rangement used. 

The second problem was the de- 
sign of suitable switch gear. Here 
the requirements were far more dif- 
ficult than in any earlier radio switch- 
ing mechanism. It was necessary, 
in an all-wave model, to accomplish 
at least twelve circuit changes with 
a single knob, and yet keep the 
capacities introduced by the switch 
itself, as well as its contact resistance, 
at very low values. This result was 
accomplished by building the switch 
in units, one of which could be 
located near each coil, the several 
units being operated by a common 
shaft with a suitable knob. 

The varying ideas of the many de- 
signers, represented in the 1500 
models, made it necessary for the 
switch manufacturers to produce de- 
signs that were capable of almost 
limitless combinations in the circuit 
changes they could produce. This 
they have succeeded in doing, in ways 
that are not only electrically satis- 
factory but remarkably small and 
inexpensive as well. 

1934 has seen the all-wave pro- 
gram well launched. If the gains that 
have been made are to be consoli- 
dated, if public interest in interna- 
tional broadcasts is to be maintained, 
if the sale of all-wave apparatus is 
to continue to increase, then still 
further improvements and_ refine- 
ments must be made in 1935. 


High Fidelity Program 


NOTHER and perhaps more 

ambitious advance was launched 
during 1934, although only a rela- 
tively small number of manufactur- 
ers have as yet offered models which 
include it. This is the “high-fideli- 
ty’’ program which has received so 
much attention in the Institute, in 
the Radio Manufacturers Association 
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and in the radio press. 





The progress 
which has been made in the labora- 
tories, but which has not as yet 
found its way into the product, can- 
not be here discussed, for obvious 
reasons. It seems safe to say, how- 
ever, that increased audio-frequency 
response with negligible distortion 
will be among the chief features to be 
stressed in the 1935 sales campaigns. 

The high-fidelity models already 
released provide some insight into 
the problems involved. It is ap- 
parent, for example, that flat re- 
sponse, even to 10,000 cycles, cannot 
be tolerated under all receiving con- 
ditions. This will be true at least 
until much has been accomplished in 





the broadcasting stations to improve 
the quality of the program as radiated. 
The requirement in the receiver, 
therefore, is that there shall be either 
manual or automatic control of band 
width, and preferably also of sensi- 
tivity, in addition to the usual level 
control and the quite common tone 
control. The result, in some of the 
models already released, is a marked 
increase in the number of control 
knobs, with labels to identify them. 
It seems safe to expect that this 
practice will again become common, 
but if present offerings are an indi- 
cation, it can be done in such a way 
as to enhance, rather than detract 
from instrument appearance. 





Designed to 1935 Streamlines 





4 NTICIPATING a_-= general 
business revival we are plan- 
ning the most comprehensive adver- 
tising and promotion program for 
1935 that Westinghouse has ever at- 
tempted,” states A. E. Allen, vice 
president in charge of merchandising, 
in announcing that company’s new 
line of refrigerators. Westinghouse 
expects to sell 40 per cent more 
units in 1935 than it did.in 1934, the 
biggest refrigerator year that it has 
ever enjoyed. 
The new unit, designed to meet 


buyer-desires, and even to anticipate 
them offers “streamlined appear- 
ance, ultra-quiet operation, all-steel 
construction, improved insulation, a 
new and _ virtually indestructible 
finish, an all-metal self-ejecting ice 
cube tray, “button-touch” door latch, 
triple drawer-type food compartment, 
handy removable tray, low cost oper- 
ation, over-size fast freezing froster 
and dial-tvype temperature control 
with “econ-o-matic” operating and 
defrosting positions, and a revolving 
middle shelf. Prices begin at $129.50. 
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A. |. E. E. Reports Advances in the 


A FAREWELL TO NOISE? 


Sustained progress is being made 
toward quieter motors, and therefore 
of all motor-driven equipment, 
through reduced vibration, as it may 
be accomplished by improved design, 
better assemblies and more resilient 
mountings. At the A. I. E. E. meet- 
ing five papers were presented in the 
course of the Noise Symposium. 
These were devoted largely to the 
primary problem of noise measure- 
ment. The discussions of C. G. 
Veinott of Westinghouse and B. A. 
G. Churcher of Metropolitan-Vickers 
were of the greater interest. Mr. 
Veinott contended that “in this im- 
mature stage of the art, it is unwise 
to attempt to recommend any instru- 
ment or technique for purposes of 
standardization” of noise-test facili- 
ties near the production line in a 
noisy factory. Mr. Veinott recom- 
mended for purposes of effective con- 
trol that: motor noise be classified 
as air-borne or mounting structure 
transmitted; sound-proof boxes for 
measuring: air noise have such insu- 
lation as reduces the noise level to 
at least 40 decibels; interior of box 
be acoustically dead; spacing of at 
least a foot between microphone and 
motor be allowed; and, any practical 
noise meter should permit that the 
signal indicated can be listened to 
by means of high quality head- 
phones. It was further contended 
that a satisfactory type of microphone 
for this service is yet to be developed. 

3ased upon direct experience in 
English practice, B. A. G. Churcher, 
of Metropolitan-Vickers, gave an ex- 
position of the two principles of noise 
measurement—the subjective and the 
objective. The proposed primary 
standard method, essentially a labora- 
tory matter, and the noise audiom- 
eter, which enables the subjective 
principle to be applied directly to the 
study of engineering noise problems, 
fall within the first classification. In 
discussing the objective method, Mr. 
Churcher pointed out that the objec- 
tive type of instrument now available 
evaluates the noise of many types 
correctly, but that with noises pre- 
dominantly harmonic in tone struc- 
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ture, the principle of the method is 
inapplicable. It is concluded that the 
audiometer provides the only practi- 
cable means at present available for 
measuring transformer noise and that 
no satisfactory solution for the com- 
mercial testing of such apparatus has 
yet been reached. 

With assurances that “the techni- 
cal committee on noise meters and 
noise levels of the American Stand- 
ards Association is continuing its ef- 
forts to bring this work to comple- 
tion and is hopeful of being able to 
make definite recommendations to 
the technical committee on standards 
for noise meters in the near future,” 
k. G. McCurdy told the convention 
that demands made for standards for 
noise meters indicate that they may 
have a wide application in industry 
in determining whether machines and 


other manufactured apparatus meet 
specifications that may have been im- 
posed as to their noise output. For 
this purpose the consistency of the 
meter method of noise level deter- 
mination and its ability to distinguish 
with accuracy between different levels 
of noise of the same frequency com- 
position are of great importance. 


Among the more than 50 technical 
papers presented at the Winter Con- 
vention of the American Institute of 
Electrical Engineers late in January 
were many of significance to the elec- 
trical manufacturing industry. New 
principles, new equipment and better 
knowledge of the characteristics and 
service expectancy of older types were 


discussed. 


Tomorrow peers over today’s hori- 
zons bringing stimuli which, as they 


ELECTRONIC APPLICATIONS BROADEN. 


A new type of motor in which 
electronic tubes are used to perform 
a function similar to that of a com- 
mutator has been developed by the 
General Electric Company. As de- 
scribed by E. F. W. Alexanderson 
and A. H. Mittag, this motor oper- 
ates at variable speed from a 3 phase 
energy supply. A 400 hp. machine 
has been built and is ready for com- 
mercial use. Among specified ad- 
vantages is the grid controlled recti- 
fier function of the thyratron control, 
which gives the motor a continuous 
power control from standstill to max- 
imum speed. This control, accord- 
ing to the formal paper, “has deli- 
cacy, quickness and accuracy which 
is superior to anything heretofore 
available. It may be operated manu- 
ally or with remote control, and lends 
itself well to automatic control ‘for 
regulating speed and power for co- 
ordination with other machinery.” 
Reliability is said to be very high, 
as “the thyratron equipment may be 
subjected to a great many disturb- 
ances without interruption of serv- 
ice.” 

Use of the ignitron type of in- 


verter for obtaining alternating cur- 
rent from direct current was consid- 
ered in the paper of C. F. Wagner 
and L. R. Ludwig of Westinghouse. 
Ixperimental data substantiated pre- 
viously expressed convictions in re- 
gard to the performance of such 
equipment and indicated the thorough 
suitability of such electronic devices 
for securing any desired frequency 
of a. c. current from a d. c. source. 

To serve as a guide in the stand- 
ardization of ratings of electronic 
tubes O. W. Pike of General Electric 
and Dayton Ulrey of Westinghouse 
offered a collaborative study of the 
principal factors involved in the 
choice of tube ratings together with 
the more important terms commonly 
used. The discussion included high 
vacuum tubes, gas and vapor-filled 
tubes and photo-electric tubes. The 
authors add that the “actual stand- 
ardization of tube ratings by technical 
committees has only just started.” 

In an endeavor to indicate solu- 
tions for the more important prob- 
lems arising in the application of 
electronic control to industrial pro- 
duction, F. H. Gulliksen and R. N. 
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Stoddard undertook an analysis of 


photo - electric control applications, 
electronic relays, electronic regulators 
and a welding timer for seam weld- 
ing. The authors conceded many 
limitations to have entered into elec- 
tronic applications, but state that “the 
development of electronic equipment 
for industrial control has progressed 


ever have, may shake anew the old 
order, old complacencies and old 
standards. It is from the technical 
meetings of such organizations as the 
A. |. E. E. that one may glean some 
of the telltales of what is soon to be. 
ELECTRICAL MANUFACTURING has 
therefore selected the more signifi- 
cant papers of probable interest to 
its readers and presents brief high- 
lights of interpretative comment and 
direct quotation. 


so rapidly during the past few years 
that this type of equipment now, gen- 
erally speaking, has passed the ex- 
perimental stage, and industrial appli- 
cation engineers are compelled when 
planning new installation to consider 
the advantages of electronic control 
as compared with electro-mechanical 
control equipment.” 

So far as the future of industrial 
control equipment is concerned, it 1s 
stated that ‘since the electro-mechan- 
ical controlled devices have been 
manufactured more or less on a mass 
production basis, the cost of manu- 
facturing cannot be expected to be 
much reduced. So far as the elec- 
tronic controlled equipment is con- 
cerned, however, it is not unreason- 
able to expect a reduction in manu- 
facturing costs as the general activity 
of electronic control equipment is 1n- 
creased. The cost of electronic tubes 
is at present a major item in the 
total cost of electronic equipment, and 
the cost of tube replacements in many 
cases prohibits the application of an 
electronic device which for purely 
engineering reasons might have been 
desirable. Reduced tube cost brought 
about by quantity production of in- 
dustrial electronic tubes and possible 
increased tube life as a result of im- 
provement in tube design undoubted- 
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Development of Electrical Equipment 


ly will change the picture of indus- 
trial applications and help to move 
the center of gravity over toward the 
electronic side.” 

Several of the circuits on princi- 
ples of application of the various 
types of the electron tubes for indus- 
trial control were considered by D. E. 
Chambers of General Electric. Prin- 
cipal consideration is given to the 
various types of photo-electric con- 
trol, electron tube reactor theatre 
lighting control, electron tube motor 
control and electron tube welder con- 
trol. Principles intended as guides 
in the selection of the proper tube 
circuit have been given. The author 
recommends that in choosing circuits 
the following principles will be found 
useful: if possible, but one tube 
should be used as the controlling ele- 
ment; a feed back circuit in which 
the result is compared with the cause 
should in general be used whenever 
the tube circuit is to regulate power 
flow to some device; wherever pos 
sible, steps should be taken to insure 
that grid circuit voltages change at a 
high rate over wide ranges at the 
instant that control of the tube is 
required ; and, inasmuch as tubes may 
respond almost instantly, the most 
careful layout of parts to obtain mini- 
mum intercircuit coupling, together 
with careful shielding and _ filtering, 
is essential to avoid difficulty due to 
stray transient voltages. 

Physical principles underlying the 
characteristics and performance of 
multi-electrode vacuum tubes were 
analyzed in simplified form by H. A. 
Pidgeon of the Bell Telephone Lab- 


oratories. Mr. Pidgeon endeavored 
to orient, for those already familiar 
with the ordinary 3-element tubes, 
the essential facts of performance and 
characteristics which more complex 
structures offer. 

Recent developments in cathode 
ray tubes with the specific idea of 
aiding the selection for a given appli- 
cation of those tubes best suited for 
it were the topic of J. M. Stenchfield 
of R. C. A. Radiotron. Auxiliary 
apparatus was likewise discussed. 

Those limiting factors which deter- 
mine the amplification obtainable in 
vacuum tube amplifiers were dis- 
cussed by J. B. Johnson and F. B. 
Llewellyn of the Bell Telephone Lab- 
oratories. Noise in the circuit being 
the limiting condition and thermal 
agitation of electricity being the most 
fundamental and inevitable source of 
noise, the authors demonstrated, also 
discussing other noise causes, that, 
although the natural noise level of an 
amplifier is exceedingly low, modern 
units have reached such a stage of 


> 
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perfection that their noise levels are 
often practically at the natural limit 
for the amplifier. 

A remarkable bibliography, con- 
taining 600 references selected from 
among 1,500 papers or books pub- 
lished since 1920, was offered by 
J. W. Horton of the Massachusetts 
Institute of Technology. This record 
of published information regarding 
vacuum tubes was divided in two 
parts, the first dealing with their 
characteristics and the second with 
specific applications to various mea- 
surement problems. 


TOWARD BETTER INDUCTION MOTORS. 


That efficiency tests for even so 
familiar an electrical device as the 
induction machine lack complete ef- 
fectiveness and standardization was 
the message of C. C. Leader and 
F. D. Phillips of General Electric, 
who reviewed long standing institute 
rules for the determination of effi- 
ciencies, introduced a method for the 
determination of stray lead loss pre- 
viously not considered, and recom- 
mended that institute rules and tests 


be applied within certain specific 
classes of machines if maximum ef- 
fectiveness is to be secured. 

Detailed study of the distribution 
of magnetic flux in the stator and 
rotor of induction machines was of- 
fered by Paul M. Narbutovskih of 
Stanford University, who demon- 


strated the factors and relationships 

upon which understanding of induc- 

tion machine losses must be based. 
Predetermination of the bend in 
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the locked saturation curves of squir- 
rel cage induction motors is becom- 
ing increasingly necessary for pur- 


poses of effective design, and Horace 
M. Norman submitted a method for 


predetermining this point, backed it 
with comparisons of calculated and 
test results and demonstrated the ef- 
fectiveness and usefulness of adopting 
this aid to design problems. 


GASEOUS DISCHARGE LAMPS. 


That perennial hope and despair 
of students of illumination, gaseous 
discharge lights, was accorded 
lengthy and detailed attention in the 
report of technical studies by Saul 
Dushman of General Electric. “While 
considerable progress has been made, 
and there have thus been gained a 
deeper insight into the fundamental 
processes which occur in a gas dis- 
charge and govern the light produc- 
tion actually assured, conclusions 
apply only in the field of low pres- 
sure discharge. Our empirical knowl- 
edge in the field of higher pressure 
discharges is quite extensive, and re- 
cently there has been a considerable 
development in the application of a 
mercury discharge involving thermal 


excitation and ionization and recom- 
bination of ions and electrons in the 
plasma. In order to interpret ade- 
quately the phenomena in such a dis- 
charge it will be necessary to develop 
new methods by which an _ under- 
standing can be obtained of the fun- 
damental pressures in these cases 
which compare with that already ac- 
quired about low-pressure dis- 
charges,” Mr. Dushman stated. 
Hence potentialities for high pres- 
sure gaseous discharge lamps are not 
really known today, certainly have 
not been fully examined, and the 
promises of this form of illumination 
as a radical upset to existing forms 
of lighting with consequent gains in 
efficiency and effectiveness remain. 


WELDING-DESIGN IMPROVED. 


Through mathematical analysis of 
the armature terminal voltage of a 
d. c. welding generator at interrup- 
tion of the short circuit, with and 
without a neutralizing transformer, 
A. R. Miller of Lehigh University 
demonstrated that such voltages are 
likely to be higher in machines which 
use transformer coupling between ar- 
mature and field winding for the 
current upon sudden changes in cir- 


cuit conditions. The author concludes 
that if care is used in designing the 
machine, the voltage is not of such 
value that the proper insulation can- 
not be provided. 

Ignitron control and the manner in 
which it has made possible the re- 
sistance welding of thin alloy sheets 
of brass, aluminum, stainless steel 
and kindred metals where a very high 
current is applied for a very short 


time was described by Ralph N. 
Stoddard, of Westinghouse. The 
state of the art permits this to be 
applied to a wide variety of services 
in intermittent duty, high speed auto- 
matic duty and heavy duty seam 
welding. 

Based upon the ignitron principle 
there has also been developed a weld- 
ing rectifier which provides predeter- 
mined welding currents for periods 
variable in steps of %o of a second 
or less. This development, eliminat- 
ing the necessity for a motor-gener- 
ator set or other rotating supply in- 
termediancy, has notable applicability 
to line welding processes. The weld- 
ing ignitron consists of a water-cooled 
tank about 5 in. in diameter and 17 
in. long with a graphite anode 4 in. 
in diameter supported from a porce- 
lain insulator. The anode assembly 
is practically the standard unit used 
in 500 kw.-600 volt steel-tank recti- 
fiers. 

Control of transients and a new 
welding generator, a modification of 
the split pole type of self-excited 
machine, which reduces the induced 
voltages in the stator circuit and at 
the same time increases the series 
reactance with the field and armature 
circuits, was described by F. B. 
Hornby of General Electric. It is 
the contention of the author that a 
very wide range of generator charac- 
teristics can be obtained by desig- 
nated circuit changes and that it is 
quite possible to incorporate within 
the generator itself all the features 
required to obtain welding character- 
istics in conformance with accepted 
requirements. 
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First Aid 
for the 
Motor Buyer 


1B pees to inform the buyer of electric motors, 
quickly and simply, of the prices that the 
Louis Allis Co. lists for a. c. polyphase sleeve and 
ball-bearing motors of from three-quarters to 75 
h. p., this wheel offers a ready guide to motor 
prices in general. Factors include: horsepower, 
speed, frame size, bearings, voltages, and types as 
involving standard, splash proof, fully inclosed 
wound rotor or explosion proof. 
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T IS forever disturbing 

to scan the astronom- 
ical figures of Washing- 
ton outpourings and to 


F. H. A. Starts Well 


and Promises Much 
estimate just where it 

will all end. Leaving out all considerations of the piper 
and his ultimate compensation, however, and accepting 
things as they are while they yet may be, there is a real 
opportunity for industry to realize upon the vast funds 
distributed for public and private spending toward the 
building-up of business activity, increased employment 


and some profits. The Better Housing Program is a 
good example for the electrical manufacturers. As 


| Electrical Industry Adviser Speer reports in this issue 
; there has already been committed by the public $250,- 


: 000,000 for home renovation and improvement. 
Each dollar so spent may function eight-fold in stimu- 


lating other activities and if so effective, a general revival 
may well ensue, particularly when this activity is taken 

, into consideration with other inflationary measures. 

It is unfortunate that no more positive or definite esti- 


mates of the electrical manufacturers’ opportunities are 
1 available than Mr. Speer has vouchsafed but the unmis- 
t takable inference and conclusion must be that electrical 
S manufacturing will gain appliance, wiring, equipment 
e and apparatus business, directly or indirectly, to the ex- 


: tent that it reaches out to meet the opportunity with sales 


S resourcefulness and with products timed and designed 
a and priced to current public acceptability. 

- Too often has the initiative and courage of the leaders 
- of the automotive industry, in meeting buyer psychology 
is and pocket-books with products which induce ownership 
n appeal and price payments which make it easy, been 
'S cited; but the example is still a good one. The motor 
‘- car manufacturers are meeting 1935, en masse, even the 
d former luxury group, with products paced to 1935. It 


is encouraging that several makers of electrical consumer 
goods are doing likewise, but a broader acceptance of the 
1935 position of the potential buyer is urgently needed. 


N° LONGER is the 
prospective purchas- 
er to be quieted with 
demonstrations of mere 
performance or attrac- 
tive appearance for anti-noise insistencies are being 
heard. One manufacturer of refrigerators is reported 
to have expended between 25 and 35 per cent of his 
design development expense of a current line for the 
insurance of virtually perfect quietness in the motor 
drive. Another maker of low-priced miscellaneous 
appliances, where every penny of production expense is 
scrutinized with painful thoroughness, has found that 
competition demands quiet—and so quiet is to be in- 
sured, at the cost of providing scientifically accurate bal- 
ancing equipment for small motor armatures and some 
increased labor costs to effect the necessary refinements. 


Noise—a New 


Factor in Competition 
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As the Editor Sees lt — 


The point is that no longer are noisy devices accept- 
able and the increased cost of eliminating noise, though 
but a few cents per unit where sustained production 
schedules are maintained, must be absorbed if the product 
is to be sold in today’s competition. 


ASED upon the suc- 

cess achieved in its 
first exhibit, held last 
Spring, the National Al- 
liance of Art and Indus- 
try will hold a second exhibit this year, it is announced, 
but with some fundamental changes. Last year the 
contributions of the design artist to the products of the 
progressive manufacturer were stressed. This year the 
elements of artistic satisfaction in the products of the 
manufacturer will be given emphasis. In other words, 
a great lesson has been learned by industry and, see, 
here is what has come of it. This year the relatively 
low-priced product will be given prominence. Not the 
luxury-price maker’s response to opportunities for artis- 
tic improvement of his product but the mass-production 
maker’s response with better and more pleasing things 
to be used by the mass buyer. 


Art and Industry 
Alliance Continues 


O THE National 
Electrical Manufac- 
turers’ Association there 
has come, under NRA 
codes and related devel- 
opments, a wealth of new responsibilities—and oppor- 
tunities. Many branches of electrical manufacturing 
activity not hitherto identifiable with Nema have joined 
with it in hopeful efforts for progress toward the com- 
mon goal. Perhaps this could scarcely be better demon- 
strated than in the actual increases in Nema member- 
ship, in the broadening of its program and scope and in 
the attitude of its officers. Nema proposes to be of 
service and value to its membership and its industry and 
it would be most surprising if, by the close of 1935, 
extraordinary progress were not demonstrated. 

It is true that, in the past, there have been expressions 
of opinion, by the little fellows, perhaps well enough jus- 
tified that Nema was not a healthy or pleasant spot for 
them. They found their voices to be lost in the loud- 
speaking of the big fellows and despaired of their cause 
before it even received recognition. But all that prom- 
ises to be alleviated. We look forward to far better days 
for the industry and for its foremost trade association. 
Teamwork, urbanity and the desire to combine industry 
interests with considerations for the public welfare will 
be the keys to future success. 

The meeting of Nema in New York early this month, 
with the largest prospective attendance ever enjoyed, and 
the fullest program yet attempted, is a portent of the con- 
summation of Nema’s service goal. 
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—an Important Electrical 


To pump and meter the fuel, sometimes calculate the bill, too; 
to light the stations so effectively that sales are stimulated; 
to avoid hazards in explosive atmospheres; and, to offer a 
miscellany of sales-gathering services requires electrical aids 
at their best. Special devices and fittings have been de- 
veloped. New equipment offers great improvement over old. 





New Jersey Zinc 


TAMPINGS and zinc die-castings 
make up the largest percentage of 
structural parts in this gasoline pump. 
The meter case, formerly made of cast 
iron, has been changed to a zinc cast- 
ing and weighs approximately ten 
pounds. It contains a die-cast differ- 
ential gear system which accurately 
computes the gallons and the cost. 


KF THE 1,500,000 gasoline 

dispensing pumps now in 

service throughout the 
United States but 30-50 per cent have 
been placed in electrified operation 
though about 25 per cent are of the 
computing meter type. During the 
past two and a half years, however, 
90 per cent of the pumps installed 
in gasoline service stations have 
been of the electrified type so that 
the more modern units are gaining 
rapid acceptance. Recent improve- 
ments toward increased safety factors 
and better service indicate that obso- 
lescence will soon retire many of the 
older ones, too. Here is a growing 
market for electrical products. 


Electrical Equipment 


The electrical equipment, all of 
which is built into the dispensing 
pump assembly, points not only to a 
distinct and growing market for 
small motors, but to an important 
outlet also for explosion-proof fit- 
tings, junction boxes, switches, 
switch-boxes, lamp sockets, lamps, 
globes, conduit and wire. Sesides 
the self-contained dispensing unit, 
there is another type of dispensing 
apparatus which is mounted on a 
panel or in a pedestal installed re- 
mote from the pumping unit. Inside 
the panel there is a meter to measure 
and indicate the quantity of gasoline 
sold, an explosion-proof switch t 


) 


Market 


start and stop the motor and a vapor- 
proof junction box for electrical con- 
nection to the switch. These dummy 
models are for multiple dispensing 
service. They are used in the larger 
service stations and in the filling de- 
partments of fleet owners and other 
large consumers requiring a greater 
speed in gasoline delivery. 

Some pump standards are equipped 
with illuminated compartments for 
the display of automotive accessories 
and supplies, some with a flashing 
system to attract attention to the 
goods on display. Flashing panels 
are also provided on the faces of 
some pump standards for advertising. 


Types of Motors 


Gasoline vending pump motors are 
usually furnished in 4% horsepower 
rating, for either horizontal or ver- 
tical mounting. Some motors have 
a built-in enclosed switch and 
thermal device for protecting the 
motor against continuous overload, 
low voltage or stalled pump condi- 
tions. The motor is usually started 
by manually raising the fork or hook 
on which the gasoline hose nozzle is 
hung and is automatically stopped 
when the hose nozzle is hung up. 
The motors are belt-driven on short 
centers. Standard automobile fan 
V-belts are generally used though 
direct-connected pumping units are 
optional with at least one manufac- 
turer. 

For dispensing service, motors are 
also available in % and % horse- 
power ratings, but 14 horsepower is 
generally standard. The motor speed 
is generally 1725 r.p.m., pumping unit 


speed, 400 to 600 r.p.m. In some 


Electrical Manufacturing 
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cypes the slow-speed unit is  self- 
priming and so designed that high- 
speed delivery of gasoline and slow 
movement of working parts is ob- 
tained in operation. 

One type of explosion-resisting 
motor and switch incorporates an 
overload thermal device which re- 
leases the switch by a novel prin- 
ciple. The switch and_ release 
mechanism are so designed and as- 
sembled integrally within the motor 
housing that the motor is protected 
by the same internally generated 
heat which would ultimately destroy 
the motor. The switch protects the 
motor without resetting. Instantane- 
ous overloads do not affect it except 
insofar as such loads tend to build 
up internal heat. If the motor is 
overloaded and operated so that the 
windings are in danger, the internal 
circulation of the heated air, passing 
through the switch chamber, causes 
a trigger release to disengage the 
switch. A spring then throws the con- 
trol switch to “Off” position. The 
overload must be removed before the 
motor can be put back into continu- 
ous operation. 

Sleeve-bearing motors are usually 
horizontally mounted. The ball-bear- 
ing motor, furnished for vertical 
mounting finds its greatest applica- 
tion in equipment where the end 
thrust of the shaft must be provided 
for, although on occasional applica- 
tions it may be horizontally mounted 
with belt or chain drive. It has 
specially insulated brushes which keep 
the current from circulating through 
the end-shields and bearings, eliminat- 
ing the hazard of spark jump from 
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the ball bearing to the motor shaft. 


Another totally enclosed motor of 
4 horsepower rating which is fur- 
nished with or without built-in ther- 
mal switch for overload protection 
and motor control has temperature 
rating of 55 degrees C., one-half 
hour intermittent duty. Single 
phase for counter-clockwise and 
clockwise rotation, direct current for 
counter-clockwise rotation is speci- 
fied by this manufacturer. 

In this motor, precautions were also 
taken to minimize the possibility of 
gasoline leakage into the motor. 
Shaft creepage is minimized by a 
eroove in the shaft adjacent to the 
bearing housing. The groove acts as 
a trough when the motor is station- 
ary and as a “thrower” when the 
motor is running. The oil-well caps 
are fitted snugly to the bearing 
housing and depressions in the caps 
have been eliminated. Leakage 
through brush-holder assembly is 
eliminated by a molded compound 


ORIZONTALLY-MOUNTED 14 

horsepower explosion-proof 
motor with enclosed switch and 
thermal protector. As sent out 
from the factory the motor is pro- 
vided with a 30 ampere-250 volt 
switch, which is assembled in rela- 
tion to the thermal release device 
so that the spring when wound up 
has potential force sufficient to 
throw the switch to the “Off” 
position in the event of the heat 
operating a protective thermostatic 

strip latch. 


“petticoat” brush-holder cap and 
by a sloped depression in the end- 
shield around the cap. 


Special Switches 


The control switch, which with the 
addition of overload protection, be- 
comes a thermal switch, allows the 
full output of the motor to be used 
momentarily as required for starting 
up the pump. The operating mech- 
anism trips free from the operating 
handle on overload making it im- 
possible to hold the switch closed 
under injurious overload conditions 
and the tripping mechanism is reset 
by moving the operating handle to 
the “Off” position. The device con- 
sists of two elements, a thermal unit 
body and a heater. The former in- 
cludes a hollow brass post through 
which extends a brass shaft with a 
ratchet wheel at one end. A film of 
solder having a definite melting 
point prevents the shaft from turn- 
ing in the hollow post under normal 
operating conditions. Under injuri- 
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SALES ROOM 


plosion - proof and 
vapor-proof condu- 
let in the modern 
gasoline service 
station. Note spe- 
cification as _ to 
sealing re quire- 
ments. 
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S. F. Bowser 


Seanad motor-driven pumping 

unit .of a positive displacement, 

high vacuum producing type designed 

for self-priming on extremely high 
lifts. 





Acme Pump and Tank 


rth dispensers take up no 
floor space. The panels may be 
hung on a wall, column or pipe stand- 
ard. The pumping unit itself with 
motor may be installed at a remote 
convenient location. This type fills 
the requirements of the modern 
garage in the desire to keep floors free 
of obstruction. As many stations as 
desired may be connected to a single 
pumping unit. 


AKELITE sockets 
and__— receptacles 
with sealed-in leads 
used for pump dial 
lighting. The thread- 
ed shank meets con- 
duit sealing require- 
ments for pump light 
outlet. 





Pyle-National 


ous overload, however, the heater 
element melts the solder film and al- 
lows the ratchet wheel to turn, trip- 
ping the switch. 


Motor control switches have also 
been designed by pump manufac- 
turers for automatic or semi-auto- 
matic operation. A combination 
manual and pressure operated switch 
that provides for motor control at 
the nozzle is a feature of one make 
of pump. This nozzle control per- 
mits operation of the motor only 
when gasoline is being dispensed. 
When the operator puts the nozzle 
into the automobile tank and presses 
the trigger, the motor immediately 
starts. It stops when the trigger is 
released. This pump cannot be 
operated when the nozzle is hung in 
place even though nozzle trigger be 
depressed or the nozzle develop a 
leak. There is a power lock device. 


Explosion -proof 


One _ explosion- proof pressure 
switch designed originally for air 
compressor service has, by the addi- 
tion of a special oil-resisting dia- 
phragm, been adapted effectively for 
use in gasoline pump service. The 
switch mechanism and contacts are 
mounted in a heavy cast-iron en- 
closure and entry to the switch 
chamber from the diaphragm and re- 
lease valve are through channels 
provided with closely fitted stainless 
steel pins. Manual starting motor 
switches are used on some of the vis- 
ible pump standards which auto- 
matically cut out when the bowl is 
filled, stopping the motor. There 
have also been developed several 
types of explosion-proof conduit fit- 
tings and push button stations for 
use with motor control switches. One 
such is furnished with a nut for 
clamping against the inner casing and 
a % inch key, for operation through 
the outer casing of the pump housing. 
Another, called a hub switch, is 
mounted in the hub of an explosion- 
proof fitting and is operated by a 
reciprocating rotary motion of its 


IGHTING fixture of ex- 

plosion-proof type chief- 

ly used for illuminating the 

dial on gasoline pumps. 

This fitting incorporates a 
small oscillating switch. 





Appleton Electric 





General Electric 


XPLOSION - PROOF motor % 
horsepower with built-in thermal 
switch. The resetting time after trip- 
ping on overload is practically inde- 
pendent of motor temperature because 
the heater element of the protective 
device functions in a higher tempera- 
ture range than is attained by the 
motor. 





Pyle-National 


apscnayg fittings facilitate the wir- 

ing of gasoline pumps by eliminat- 

ing bending and fitting of rigid con- 

duit which may be a tedious and 

expensive task especially in a crowded 

location. Furnished complete in stand- 
ard lengths. 





Westinghouse 


|‘ THIS design the front end bracket 
embodies two housings cast integral 
with motor. Conduit connection box 
in lower housing is separated from 
motor chamber by explosion-resisting 
wall. Upper compartment may en- 
close either double pole toggle switch 
(with or without thermal protector) 
or an overload circuit breaker. Volt- 
age changing device also available on 
single phase units for reconnecting for 
110 or 220 volt service without dis- 
turbing line conduit connections. Ex- 
ternal type through-bolt construction 
confines internally any explosion with- 
in the housing, the internal flame 
cooling off sufficiently before reach- 
ing outside atmosphere. 


Electrical Manufacturing 
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knurled handle. An attachment is 
sometimes furnished for connecting 
to a push-and-pull rod for remote 
operation. 

Pump manufacturers have also 
adopted conduit fittings which, with 
a slight rearrangement of hubs, or a 
change in hub size permit the use of 
standard type fittings with hub modi- 
fications to meet particular wiring 
needs. A few examples of conduit 
boxes and fittings which have explo- 
sion-resisting unions and screw cov- 
ers and designed for the electrical 
wiring of gasoline pumps are illus- 
trated. 

An explosion-proof lighting fixture 
fitting for pump and dial illumination 
may be noted also. This has a small 
oscillating switch and is intended for 
mounting within the pump housing 
where the light globe is not subject 
to breakage. When used for indi- 
rect illumination of the pump dial the 
fixture may be installed in a hori- 
zontal or vertical position with the 
base of the lamp down so that the 
globe can be removed for relamping 
without interfering with the housing 
of the meter train connected to the 
dial. This fixture takes either a 25- 
or 40-watt Type A lamp, 50-watt 
Mill Type lamp or any medium base 
lamp not exceeding 234 x 4% inches. 
Most, but not all, dispensing pump 
stations, including the old-style hand- 
operated pumps, have electric light 
globes or domes mounted in the top. 
Some pumps use an ingenious ar- 
rangement of one 50-watt light bulb 
with two reflectors, for illuminating 
the globe or dome as well as the two 
meter dials. Built-in reflector sock- 
ets are also used for direct floodlight 
illumination of the dials. 


Sealing Important 


Sealing is an important detail in 
the assembling of gasoline pump 
wiring devices and conduit fittings. 
In some of the conduit connections 
sealing covers are also used. Seal- 
ing is specified as desirable for some 
connections but for others it is ab- 
solutely necessary, according to 
N.E.C. requirements. For example: 
the motor switch must be sealed 
with compound. Sealing fittings are 
furnished with threaded screw plugs 
for sealing vertical runs of conduit 
in the system. The system should be 
sectionalized by sealing at frequent 
first, the 
extends the 


intervals for two reasons: 
an 


farther explosion 
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XPLOSION- 

proof switch 
for connecting to 
a push-and-pull 
rod __ operation. 
Used for control- 
ling individual 
pump lighting. 


Crouse-Hinds 


greater are the chances of finding a 
flame path or opening to the outside 
atmosphere or a weak place in the 
conduit system; second, freak com- 
pression of unignited gas ahead of 
the flame may produce detonation and 
an explosion pressure greater than 
the conduit will withstand. 

While most of the wiring of gaso- 
line dispensing pumps is in rigid 
conduit, it is sometimes required to 
install a watertight and vaportight 
flexible connection to eliminate the 
bending and fitting of rigid conduit 
and to obtain a neater installation. 
Flexible fittings have been designed 
for this purpose. These are com- 
posed of two explosion-proof water- 
tight brass units joined by a flexible 
bronze body protected by a tinned 





Arrow-Hart & Hegeman 


UMP-LIGHTING sockets and 


switches. The two sockets at the 
top are furnished with wire leads of 
different lengths. The husk type socket 
is likewise offered. At the lower 
right is a keyless, one-piece aluminum 
socket with a two-piece porcelain 
interior. The single-pole Rotopower 
switch at the lower left is used for 
lighting control and is furnished with 
bushings of various lengths. It has 
a long operating spindle which pro- 
trudes through the opening in the 
switch box. Heavy duty, double pole 

tumbler switch in the center. 








Crouse-Hinds 


XPLOSION-PROOF switch condulet 
with tumbler switch also made 
with double push button switch. 


bronze braided sleeve. Each fitting 
is lined with a thick insulating tube 
as a protection to the flexible body 
against possible short circuit and 
ground. These fittings are furnished 
complete in standard lengths, 4, 6, 8, 
10, 12 inches and longer for % in. 
and 3% in. conduit. In one assembly 
a running thread on one end of rigid 
conduit permits conduit box adjust- 
ment in case the motor is moved. 
The box has one connection for both 
the motor and pump lamp. Loca- 
tions for some of the fittings within 
the pump are indicated in the dia- 
gram illustration which also shows 
some special lighting and control 
equipment installed outside of the 
pump in various parts of a gasoline 
service station. The latter, while 
not the primary concern of this re- 
view, is of interest as an additional 
indicator of the number of applica- 
tions for electrical equipment de- 
signed specially for service stations. 

No specific mention has been made 
here of the computing meters used 
on gasoline dispensing pumps be- 
cause the meter is not electrically 
actuated. A computing meter pump 
however, is an electrically operated 
pump because the gasoline measured 
by the meter is pumped through the 
meter by a motor driven pumping 
unit. Consideration of explosion- 
proof motor starters, control sta- 
tions, motors and other electrical 
equipment designed for gasoline bulk 
service station use and similar heavy 
duty service is also omitted in this 
article. There are also some inter- 
esting details of electrically heated 
water dispensing units, oil and grease 
dispensing equipment, air pumps and 
compressors, oil testing devices, etc., 
that suggest an extension ef the mar- 
ket for the electrical manufacturer in 
this field. 





Why Across-the-Line Starters 
for Built-in Drives? 


In selecting the electrical equipment for motor-driven tools, 

machines and devices, it is essential to choose the control 

as carefully as the motor itself. Since primary demands are 

for simplicity, reliability and facility of application the 

magnetic, across-the-line starter earns a foremost place in 
today’s built-in drives. 


INCE the present trend in design 

is to consider the entire electrical 

equipment as an integral part of 
the appliance or machine with which 
it is to be used the control must, like 
the motor, be adapted to mounting as 
a built-in feature. The across-the-line 
starter meets such requirements to a 
greater extent than do any of the 
more complicated types of control ap- 
paratus. Furthermore, the across- 
the-line starter is completely automa- 
tic in its operation and may _ be 
mounted on any part of the machine 
best suited to receive it while the 
push-button station, or stations, from 
which it is operated can be placed at 
any points convenient to the operator. 
To connect such a starter to an ordi- 
nary “‘start and stop” push-button re- 
quires but three comparatively small 
pilot wires so that the permanent wir- 
ing between the control units is ex- 
tremely simple. 

The across-the-line starter is essen- 
tially a multipole switch actuated by 
an electromagnet or solenoid, its func- 
tion being simply to throw the motor 
with which it is used across the line 


| pes TYPES of starter mag- 
nets commonly used in 
across-the-line starters. 


ae 


for running and to disconnect it from 
the line when it is desired to stop. 


With Line-Start Motors 


Of course fractional horsepower 
motors may be started and stopped 
by the use of plain, hand operated, 
snap or tumbler switches but the re- 
quirements of overload and under- 
voltage protection render the use of 
such switches impractical for motors 
other than those of the lowest rat- 
ings and even for these the magnetic 
switch is often found preferable be- 
cause of the convenience of placing 
it in the most available mounting 
space. When overload and under- 
voltage protection is needed the com- 
pactness with which these features 
are combined with the across-the-line 
starter makes this type of control most 
feasible for the majority of built-in 





applications in electrical machinery. 

Simplest and most generally used 
of motor applications is the squirrel- 
cage but unfortunately the standard 
motor of this design draws a very 
heavy starting current thus causing 
flickering of lights and momentary 
overloading of circuits. As the stand- 
ard, general purpose, squirrel-cage 
motor requires a_ starting current 
which exceeds the limitations estab- 
lished by the former National Electric 
Light Association, its use for across- 
the-line starting is generally restricted 
by the power companies to five horse- 
power. Standard squirrel-cage motors 
of larger sizes than this require some 
form of current limiting device by 
which the flow of starting current 1s 
reduced to or below the approved 
limits. Such starting devices are 
usually of the resistor or auto-trans- 
former type and add materially to 
the cost of the equipment and the 
complication of installation. 

If hand operated, such starters are 
of a size that renders them unde- 
sirable as “built-in” features of the 
appliance or tool with which they are 
employed and they lack the simplicity 
of operation found in the automatic 
starter. If any of the automatic types 
of current reducing starters are used 
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ye JOINT- 
ER with three 
across - the - line 
starters built-in for 
multiple control. 





the cost of the equipment is greatly 
increased by such incorporations. 

These object.ons, having created a 
demand for motors of greater than 
five horsepower with low starting 
current characteristics, have resulted 
in the development of a modification 
of the squirrel-cage motor known as 
the-line-start motor. In this type of 
motor the use of special forms of 
rotor bars maintains the inrush of 
starting current within the N.E.L.A. 
l:mits. Depending upon the particu- 
lar form of rotor bar employed, line- 
start motors are obtainable in three 
general types which are classified by 
their starting torque characteristics 
as: normal starting torque, high 
starting torque with low slip, and 
high starting torque with high slip. 
From this classification the designing 
electrical engineer may select the type 
best adapted to the starting condi- 
tions of the tool or appliance with 
which it is to be used, but in any 
case the starting equipment can be 
the across-the-line starter. These low 
starting current types of motors are 


acceptable by practically all of the 


General Electric 
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power companies for line-starting 
sizes up to and including thirty horse- 
power. 

The cost of line-start motors, re- 
quiring the modified windings, is 
slightly in excess of that of standard 
squirrel-cage motors of correspond- 
ing ratings but, considering the equip- 
ment as a whole, the cost of a stand- 
ard squirrel-cage motor plus that of 
a starting compensator or resistor 
starter will be greater than that of a 
line-start motor plus an across-the- 
line starter. 

Since the across-the-line starter is 
undoubtedly the most generally used 
type of starting device for use in con- 
nection with “built-in” motor applica- 
tions its design, construction and op- 
eration should be thoroughly analyzed 
by the designing electrical engineer in 
order that the particular starter, best 
adapted to his requirements, be se- 
features which 
should receive consideration are: 
Contactors 

Particular attention should be given 


lected. Essential 


to contactors since the usefulness of 
the starter depends upon their con- 























Cutler-Hammer 





General Electric 


tler-Ham 


— push button stations 

of the general purpose start- 

and-stop, explosion - resisting, 
and reversing forms. 


tinued and sat’sfactory operation. In 
small size starters, those of five horse- 
power and under, not furnished with 
magnetic blowout cotls, each phase of 
the circuit should be handled by a 
double break contact and the points 
upon which the circuit is broken 
should be of silver. When silver is 
used for this purpose no cleaning or 
wiping action of the contact points 1s 
needed for, although the silver may 
in time become oxidized, silver oxide 
is a good electrical conductor so that 
no appreciable contact resistance 1s 
developed by the oxidation. Use of an 
arc hood will reduce arcing and pit- 
ting of the contacts resulting in in- 
creased life and reduced maintenance. 
A magnetic latch to prevent accidental 
closing of the starter due to shock is 
a desirable feature especially when the 
switch is to be mounted on a movable 
appliance or machine. 
Closing of contacts may be effected 
by the straight-away movement of 
the plunger of a solenoid or by the 
swing of the movable contacts on an 
arm actuated by a solenoid or mag- 
net. The latter, the clapper type, is 
used in switches of large capacity. 
In starters for above five horse- 
power copper contacts are generally 
used and blowout coils are required 


YPICAL across-the-line 
starters of; general 
service, dust-tight, and, 
explosion resisting design. 






to promptly interrupt the circuit. A 
rolling or sliding action is produced 
between the fixed and the movable 
contacts whenever the switch closes 
or opens which keeps the contact 
points clean and provides that the 
current is carried on a different part 
of the contactor from that used for 
making and breaking the circuit. Of 
the two types of contact the rolling 
is preferable since sliding action may 
be prevented in case of burning of 
the tips. Contacts should be protected 
by suitable, removable arc chutes 
which confine the arc and prevent 
flashing over. The blowout coil must 
be so proportioned that the arc will 
be snuffed out before it can extend 
beyond the arcing horn and make 
contact with the frame of the starter. 
Magnets 

The magnets employed may be of 
the solenoid, clapper or E types. 

The solenoid, commonly used with 
smaller sizes of starters, provides for 
a straight up and down movement of 
the plunger at the upper end of which 
are carried the movable contacts. For 
the larger sizes of starters the sole- 
noid is not as well suited both from 
a mechanical standpoint and torque 
characteristics so that either the clap- 
per or the E-type is more generally 
employed. The clapper type is pro- 
vided with a straight armature which 
is drawn against the magnet face 
when the magnet is energized. The 
E-type, in reality a combination of 
both solenoid and clapper types, of- 
fers advantages for large sizes of 
starters as the torque curve of the 
magnet and the load curve of the 
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switch correspond. This type of mag- 
net is self-aligning and is particu- 
larly quiet in operation. 

A magnet energized with alter- 
nating current may rattle as the cur- 
rent by which its torque is produced 
passes through the zero point when 
there is a tendency on the part of 
the magnet to release and reattract 
the armature. To prevent rattling a 
pole shader which encircles about 
three-quarters of the pole face in 
which it is embedded is often em- 
ployed. The current induced in this 
shader produces an out of phase flux ; 
this, in conjunction with the flux in 
the unshaded sections, produces a pull 
that is always above the zero line. 
When the E-type magnetic is em- 
ployed two pole shaders can be used. 
Coils 

Magnet coils are usually wound 
with enameled wire but as a further 
precaution the winding should be in 
layers with a turn in insulating paper, 
or other insulating material, between 
sach layer. Should the enamel insula- 
tion fail the voltage drop between 
any two adjacent wires will then be 
but that of a single turn. In a ran- 
dom wound coil it would be possible 
to have a relatively high voltage drop 
between two adjacent wires. After 
being wound the coil should be baked 
at a high temperature to drive out 
all moisture and then plunged, while 
hot, into melted insulating compound. 
After this the coil should again be 
baked. 

Case and Mounting 

Standard across-the-line starters 

are provided with pressed steel cases 





UMBLER BARREL with 
starter mounted inside 

of leg frame. Push button 
station at convenient point. 


usually with hinged covers opening 
either vertically or horizontally. The 
swing of the cover should be checked 
against the space available for mount- 
ing to permit opening. If swinging 
cover space is unavailable a “lift-off” 
cover may be used. 


Build In, Not On 


In following the built-in principle 
of motor application it is evident that 
the use of the built-in motor has been 
more thoroughly worked out than 
that of the starter, too often only a 
“built-on” feature.’ Modern design, 
however, is increasingly demanding 
that the controller shall actually be 
built-in and this may readily be ac- 
complished by cooperation of the de- 
signing electrical engineer and the 
control manufacturer. When so in- 
stalled the conventional casing is not 
needed as the starter is mounted on 
some part of the machine and en- 
closed by a portion of the machine 
frame as shown in an accompanying 
illustration. Such a mounting should 
of course be designed to allow ade- 
quate ventilation of the starters by the 
use of ventilating ports or louvers. 

It is standard practice to incorpo- 
rate both overload and under-voltage 
protection with across-the-line start- 
ers and care should be exercised in 
selecting a starter to insure that both 
of these features are available. 

The overload device should be of 
the thermal type by which the starter 
is automatically opened when the 
motor windings approach the danger 
point of heating. As the operation of 
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TARTERS 
mounted inside 
of machine doors in 
a heavy duty de- 
sign. 














EVERSING starter of 
built-in type for side 
by side inclusion of forward 


and back units. Also avail- 
able in back-to-back form. 





the 
amount of current flowing through 
the windings and by the time during 
which the overload is sustained, the 
device will not trip on short overloads 


the release 1s voverned both by 


of current such as are encountered in 
starting but only on overloads of suf 
ficient length to threaten damage to 
the motor. the 
the 
cover, 1S a resetting device by which, 


Incorporated in 
starter, usually as a button in 
after the starter has been tripped by 
overload, it may be reset to resume 
operation if the overload has been 
removed. 
The under-voltage device is usually 
so connected that if the voltage of the 
fails the will open and 
will not reclose upon resumption of 
the start 
again been pressed. This is termed 


low- or under-voltage protection. Its 


line switch 


service until button has 


purpose is to prevent unintentional 
starting of the motor after a shut 
down. In some cases it is desired 
that the motor should automatically 


start up on resumption of service 
Then the low-voltage device causes 
the starter to open when the voltage 
fails but permits it to reclose when 
the voltage is restored. This is termed 


low- or under-voltage release. In 
the selection of a starter the pur 
chaser should have clearly in mind 


whether the operating conditions call 
for low-voltage protection or release 
as starters are available with either 
feature. 

Operation of across-the-line start 
ers is effected by the use of momen 
tary contact start and stop push-but 


ton stations. When desired the sta- 


tion may form a part of the starter 
buttons 


itself with the projecting 
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through the cover or the stations may 
he supplied for separate mounting. 
When the start button is depressed 
current the 
magnet and causes the contactors to 
Simultaneously with the clos- 
ing of the main contactors an auxili- 


immediately energizes 


close. 


ary contactor short circuits the push 
button contactor and establishes a cir- 
cult the magnet 
across two of the main lines so that 
it remains magnetized after the start 
button has been released and has re- 
sumed its normal open position. 


directly through 


By 
tracing the connections, as illustrated, 
it will be seen that the circuit through 
the magnet also passes through the 
stop button contact which is normally 
closed. Depression of this button 
breaks the circuit through the magnet 
which is at once de-energized and the 
Starter opens. 

In the case of some machines and 
often 


appliances it is desirable to 


have a number of push-buttons so 
placed that starting and stopping may 
be effected at two or more separate 


points. This is readily accomplished 


by the connection of any number of 
buttons in series-parallel 

When reversing service is needed 
starters are used in 
duplex form, that is, they are com- 
bined. within a single case and con 
nected, one for forward and one for 
reverse operation of the motor 


across-the-line 


A further extension of the across- 
the-line starting principle is found in 


its employment for the control of 


Cutler-Hammer 


multi-speed, consequent pole, squir- 
In this form the 
starter consists of a number of groups 
of magnetic contactors so arranged 
as to throw the intended grouping 
of motor windings on the line to se- 
cure the motor speed desired. This 
type of starter uses a push-button sta- 
tion provided with two, three or four 
“start” buttons corresponding to the 
number of motor speeds available. A 
single button is 
stopping the motor at any speed at 
which it may be running. When it is 
necessary that the motor be started 
only at low speed this type of starter 


is equipped 


rel-cage motors. 


“stop” used for 


with an auxiliary feature 
When 
this is used the motor can be started 
by pressing the button for the 
slowest speed then, after the motor 


called a compelling interlock. 
only 
has come up to this speed, it may 
later gO 

In addition to the standard enclos- 
ing cases referred to, across-the-line 


to any accelerated speed. 


starters are provided with special en- 
to the more rigid 
conditions of operation that are often 
required. The most usual of these 
conditions call for operation in dusty 
and dirty locations for which dust- 


closures meet 


tight enclosures are available, opera- 
tion where the equipment is likely to 
be exposed to water splashing or 
excessive moisture for which water- 
tight cases are employed and for use 
in hazardous locations such as gaso- 
line filling stations, dry cleaning 
establishments, paint shops, etc. 














News 


ATURING plans for Nema’s Mid- 

Winter Conference, February 5-9, in 
New York, indicate that two records, that 
for attendance and number of meetings will 
probably be broken. More than 700 mem- 
bers are expected to attend and, in addi- 
tion to general sessions and special meet- 
ings, over 110 section, group, sub-group 
and committee meetings have been definite- 
ly scheduled. 

Notable features of the general pro- 
gram include addresses by W. A. Moffett, 
Federal Housing Administrator, Willard 
Thorp, Chairman of the Advisory Coun- 
cil of NRA and Past President J. E. 
Tritle of Nema. 

The four-day program is a heavy one, 
including a pre-convention meeting of the 
Codes and Standards Committee and 
breakfast and dinner meetings of other 
groups. The general sessions are: din- 
ner meeting on Thursday and luncheon 
and post-luncheon session on Friday. 


EMA has endorsed the Better Light- 

Better Sight Campaign of the Edison 
Electric Institute and the executive com- 
mittee has authorized any Nema section de- 
siring to co-operate to appoint a committee 
for the purpose without further reference to 
the Board of Governors. This Better Light- 
Better Sight Campaign, heretofore concen- 
trated on the home and on student lighting 
has now advanced to the point where com- 
mercial lighting phases are being given defi- 
nite attention. It is felt that with FHA 
funds available for commercial renovations 
and improvements, in which wiring equip- 
ment and accessories are eligible for FHA 
loan guarantees, that this commercial phase 
of the campaign should definitely stimulate 
the sales of such equipment. 


S AT PRESENT reported the Nema 

Shows and Exhibits Committee has a 
list of 114 associations or groups which are 
to hold or are sponsoring exhibits in con- 
nection with conventions and meetings and 
other industrial and trade shows during 
1935. E. W. Goldschmidt, chairman of this 
Nema committee suggests that in case any 
solicitation 1s made for exhibiting or for 
contributions with respect to shows with 
which members are not familiar, immediate 
inquiry be made at Nema _ headquarters 
where comprehensive data are available or 
can be obtained. It is further pointed out 
that the work of this committee has in the 
past saved members considerable expense 
by enabling them to avoid inconsequential 
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Brief news of the activities and code 


NEMA National Electrical Manufacturers 


W. J. Donald, Managing Director 
155 East 44th Street 


developments of the 


Association 


Frank C. Jones, President 


New York, N. Y. 


shows and to more effectively develop the 
potentialities of those with real merit. 


EMA’S Codes and Standards Commit- 
tee has voted its approval of the follow- 
ing proposed standards; Specification Form 
for Indoor and Outdoor Oil Circuit 
Breakers (Standards Bulletin S.G.—Sep- 
tember 14, 1934); Changes in Brush Di- 
mensions (Minutes of the Carbon Section 
of the Brush Materials Group—October 25, 
1934) ; Standardization of Method to Com- 
pute Intensities of Floodlighting Installa- 
tions (Standards Bulletin F. L.—May 11, 
1934) ; and, Standard for Annular Con- 
ductor Cables (Standards Bulletin W. C. 
August 10, 1934). 


§ PEAKING for the executive committee 

of Nema, President F. C. Jones has 
made public an estimate of prospects for 
1935. Mr. Jones states: 

“The electrical manufacturing industry 
may expect an improvement in business 
in 1935 as compared with 1934 ranging 
from ‘next to nothing’ up to twenty per 
cent, depending upon the chief line of 
products of each individual company. In 
general, the feeling among members of 
the executive committee of the National 
Electrical Manufacturers Association is 
that the industry may look for an average 
increase of ten per cent. 

Mr. Jones cited the following factors as 
favorable to improvement in the electrical 
manufacturing industry: 

1. Expansion of public works construc- 
tion. 

2. More favorable outlook for industry 
generally and, therefore, for sales of elec- 
trical equipment to industry. 

3. The likelihood of a substantial move- 
ment toward rural electrification. 

4. The fact that utilities will have to 
push sale of household electrical appli- 
ances in order to build up a larger power 
load to offset declining rates. 


5. Better tax collections in municipalities, 
with greater opportunity for promotion 
work on products offered for sale to 
municipalities and other local governmental 
agencies. 

6. The Federal Housing Administration 
stimulus to the market for electrical prod- 
ucts, including not only homes but also 
office buildings and factories. 


7. Tendency to put excess cash reserves 
into plant improvement. 


8. Improvement of the automobile in- 


dustry and, consequently, sales of electrical 
products entering into the manufacture of 
automobiles. 

Mr: Jones sees the following as adverse 
factors in the 1935 prospects for the in- 
dustry : 

1. Apparently adverse governmental at- 
titude toward public utilities, which has 
caused a very substantial postponement of 
all except absolutely necessary mainte- 
nance work on utility properties. 

2. The adverse effects of the attitude of 
business toward the Securities Act. 

The outlook for the electrical manu- 
facturing industry for the autumn of 1935 
appears substantially better than for the 
first half of the year according to the state- 
ment of President Jones. 


LIGIBILITY rules concerning electrical 

equipment which may be entered for 
loans under the FHA plan have recently 
been released by Nema. Combined electric 
dishwashers and sinks are when perma- 
nently attached both mechanically and elec- 
trically to the household structure are con- 
sidered as built-in and are eligible for loans. 
Built-in hospital signalling is eligible. Farm 
lighting sets consisting of a generator and 
gasoline engine are eligible. Self-contained 
air conditioning units are eligible only when 
water and electrical connections are perma- 
nent attachments; thus ordinary electrical 
plug and cord connections are not sufficient 
regardless of the small size of the power 
requirements. Domestic water heaters are 
eligible for financing by insured loans if 
attached to the piping system. Electric 
ranges are eligible if permanently attached. 


The FHA Better Housing Committee 
of New York City will sponsor a Better 
Housing Exposition which will be held 
at the New York Port Authority Build- 
ing, March 25-31. It is said that this will 
be the largest and most comprehensive 
Better Housing Home and Building Mod- 
ernization Exposition held in the United 
States. The committee expects an at- 
tendance of over 1,000,000 people. 


F D. RICH, manager of Nema’s publicity 
* relations department and editor of the 
association’s weekly newspaper has left 
Nema to rejoin Flaherty and Staff, New 
York, N. Y. George R. Cory, Jr., suc- 
ceeds Mr. Rich as Nema News editor. 


F. ADAMS, Chairman of the Nema 
* Codes and Standards Committee has 
been appointed to the Standards Council 


for a three year period beginning January 
1, 1935. 


A. PHILLIP of Kelvinator has been 
* appointed to replace John Wyllie, Jr. 
of Kelvinator, and Chester Lichtenberg of 
General Electric to replace Glenn Muffly, 
as Nema representatives on the A.S.R.E.- 
N.E.M.A.-R.M.A. Joint Committee on Rat- 
ing of small Commercial Refrigerating 
Systems. 
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Where to Gt CONTROLLERS 


How to Use the Table for Designed-in Use 


Having decided whether you need (a) a starter or speed regulator, to operate 

(b) Manually or Automatically on (¢) AC or DC find the chosen combination 

among the large headings | to VIII below. (For similar information on Motors, 
Under the proper heading will be found the principal forms in which such see previous issue.) 

starters can be obtained, numbered 1, 2, 3, etc. Opposite each number in 

the columns at the right is indicated a manufacturer of that form of starter. 

Letters indicate sub-forms obtainable. 





— Monitor Controller Co., 51 S. Gay, Baltimore, Md.. pibied a ¥g 
A.C. Manual Starters I. Roller-Smith Co. z 233 Seandesens Wow York, } N. Y. he dine be be 3 
1. Button, Tumbler (Fract. to 5 hp.) 4. Auto-Transformer a . ontroller C O., St Hoda, Baimore, Md. 1 bd 
‘ e ° Safe p c es, } 
2. Primary Resistor (Squirrel Cage) 5. Synchronous Motor jmae 1D Teleene 710 S. Thied, Milwaukee Wis » Cal. ne aed 
3. Secondary Resistor (Slip Ring) 6. Drum Type ‘33436 ont ——— Mfg. Co., Plainville, Conn... .. abe 
a F Jard Leonard Electric Co., "34 South St., Mount V ernon, 'N. Y. abe 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis....... 1 2 3 5 6 Westingt > Elec. & M . > > ) 
Allis-Chalmers Mig. Co., Milwaukee, Wis... . . sans 45 estinghouse Elec. & Mfg. Company, East Pittsburgh Pa... a 
Arrow-Hart & Hegeman Electric Co. , Hartford, Conti. ...cs 2 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio.... 1 2 A.C. Automatic Speed Regulators—V. 
Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland. 2 6 1. Multi-S d 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass... : ee ; 
ule isemiene, Inc., 1264 St. Paul Ave., Milwaukee....... ‘23s @ $< (a) Across-the-line (b) Resistance 
unn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa..... 1 ; n i : : 
Electric Controller & Mfg. Co. 2700 E. 79th St., Cleveland. . 234 3 4 2. Seco dary Resistor (Slip Ring) 
Electric Machinery Co., Minneapolis................++0++ 5 Numeral in column indicates both (a) and (b) 12 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, 7) | 6 Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis... .. 1 
Furnas Electric Co., West Allis, Wis...... =i 6 Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio. . a 2a 
. General Electric Co. Dept. 6C-201, Schenectady, })/ a ee es eS Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis... ' 4 
: Monitor Controller Co., 51 S. Gay, Baltimore, Oe choc ce o Si Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio ' a 
Roller-Smith Co., 233 Broadway, New York, N. Y......... 4-3 General Electric Co., Dept. 6C-201, Schenectady, N. Y..... 1 2 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill.......... 2° 3 Monitor Controller Co., 51 S. Gay, Baltimore, Md......... 1 2 
1 Square D Company, 710 S. Third, Milwaukee, Wis......... 1 4 Square D Company, 710 S. Third, Milwaukee, Wis... .... 1 
Trumbull Electric Mfg. Co. Plainville, a re 1 Ward Leonard Electric Co., 34 South St., Mount Vernon, N.Y 1 
2 Ward Leonard Elec. Co., 34 South St. Mount Vernon, N. Y. 2 Westinghouse Elec. & Mfg. Co., East Pittsburgh, Mis te a aaunes t 2 
‘ Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa........ 1 2 3 4 5 6 
ACM a i" D.C. Manual Starters—VI. 
: we i aan speed Reguiators—tt. 1. Button, Tumbler (Fract. to 5 hp.) 3. Drum, Reversing 
p 2 oan Resistor (Slip Ring) 2. Face Plate 4. Drum, Non-reversing 
: (a) Face Plate (b) Drum 1234 
[ Allen-Bradley Co., 1309 S. Fi 5 i fi 
- -Bradley an ae S. First St., Milwaukee, Wis............ 2 
. 3. Multi-speed Drum ae Arrow-Hart & Hegeman Electric Co., Hartford, Conn............ 1 
Numeral in column indicates both (a) and (b). 423 Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio........ 2 
5 Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis........... 2 3 Cleveland Electric Motor Co., 5213 Chester Ave., caren Ou... 3 4 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio... .. 2 Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis.. - 1234 
Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland, Ohio b 3 Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. . 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis. .. 1. 2 3 Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. 234 
: Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio..... 1 2 Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio........... 3 4 
' Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio.......... "2 3 Furnas Electric Co., West Allis, Wis... .--- 02-0 esc c cee 3 
. Warnes Electric Co., West Allie: Widsc.. cs. scccsccccccccecses = 3 General Electric Co., Dept. 6C-201, Schenectady, ee . 23 @ 
; General Electric Co., Dept. 6C-201, Schenectady, N. Y. -. 1 2 3. Monitor Controller c o., 51 S. Gay, "Baltimore, ME sisecccnceecs 1 
National Electric Controller Co., 5309 Ravenswood Ave., Chicago, IIL. 1 2 Rowan Controller Co., 306 N. Holliday, Baltimore, Md.......... 23 4 
. Schaefer Bros. Co., 1059 W. 1ith St., Chicago, Ill............. + 2 Schaefer Bros. Co., 1059 W. 11th St., Chicago, BU cedssciccecscee s 3 
; Square D Company, 710 S. Third, Milwaukee, Wis. i a 2 Square D Company, 710 S. Third, Milwaukee, Wis.............. 1 
Ward Leonard Electric Co., 34 South St., Mount V ernon, N. Y. a ta Trumbull Electric Co., Plainville, Conn. . 1 
e Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa. ‘ - w = Leonard Electric Co. ‘en ~~ a, ‘Mount Verne, N. Y.. 2 ; 
estinghouse Elec. & g. Co st Pittsburg "a, 2 4 
1 A.C. a sea e D.C. Manual Speed Regulators—VII. 
. . Single Phase . olip Ring 1. Rheostat (Fract. hp.) 4. Drum 
2. Squirrel Cage 4. Synchronous 1234 2. Tr : ; 
; . . Treadle Operated 5. Machine Tool 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. . 24 3. Face Plate (Arm., Fld. or Both) 133243 
Allis-Chalmers Mfg. Co., Milwaukee, Wis............ 2 3 4 Allen-B ~ 309 S. First S : ’ i; > 
Clark Controller Co., 1146 E. 152nd St., C leveland, Ohio ee 23 4 Clark Contes Oa thie Based a ineined “Ohio Sas — 3 , 
i. Cutler- ees, Inc., 1264 St. Paul Ave., Lae a nag ty is. - 1 2 3 4 Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland. 4 5 
ae, wae truthers, 138 N. Juniper, oy mee Pa Biase eas +s a . Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis... 123 45 
e ectric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio.. 1 2 3 4 Electric Controller & Mfg. Co. 2700 E. 79th St., Cleveland.... 1 i 
. Electric Machinery Mfg. Co., 14th Ave., N. E., Minneapolis. 4 General Electric Co., Dept. 6C- j 3 
t “ : ae 7 2 pt. 201, Schenectady, N. Y...... 3 
General Electric Co., Dept. 6C-201, Schenectady, N. Y..... A a2 2 4 General Radio Company Cambridge A, Mass... 1 
Vv Monitor Controller Co., 51 S. Gay, Baltimore, Md..... 2 2:e € Monitor Controller Co., 51 S. Gay, Baltimore, Md........... 
a Roller-Smith Co., 233 Broadway, New York, N. Y.... .1 2 3 4 National Elec. Controller Co., 5309 Ravenswood Ave., C hicago 1 3 5 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa. = 3 4 Rowan Controller Co., 306 N. Holliday, Baltimore, Md. . ; $ 
Soneatt — Co., 1059 W. 1ith Se., Chicago, Ill...... 1 3 
. ard Leonard Electric Co., 34 South’ St., Mount Vernon, N. ¥Y. 123 5 
A.C. — ees - we Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 1 a 
. Across-the-Line—(a) Single Phase ( quirre 
Cage (c) Slip Ring (d) Syn- D.C. Automatic Starters—VIII 
a “A. e 
chronous ae -the-Li i 
s . d ; . Across-the-Line 5. Reversin 
1 2. Resistance—(a) Single Phase (b) Squirrel Cage 2. Counter E.M.F. 6. Remote Piece 
’ (c) Slip Ring (d) Synchro- 3. Time Limit 7. Machine Tool 
nous 4. Speed Change +2049 6% 
3. Auto-Transformer—(a) Squirrel Cage (b) Syn- Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis... 1 3 6 
chronous Automatic Switch Co., 154 Grand, New York, N. Y.... 1 
Numeral in column indicates (a), (b), (c) and (d) 123 Sie seemmer lec, tse Se 1234567 
-rid ° ee. . Z $ 5 j 
n Sion Rooter G. i? st ae oe —* ere ewe eer Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia 1 
is-Chalmers g. Co ilwaukee, Wis bed 3 Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland 1 .  Sé-ee3 
r. Automatic Switch Co., 154 Grand, New York, N. Y.. . ab Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio 4 5 
of Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio. . . . . 1 2 3 Furnas Electric Co., West Allis, Wis........... hh a 
pm wd Electric Mfg. € aie Sve Park, Boston, Mass... . bed General Electric Co., Dept. 6C-201, Schenectady, N. Y.. 1 2 3 4 5 6 7 
Y» utler a Inc., 1264 St. Paul Ave., Milwaukee, Wi is. . (a ae Monitor Controller Co., 51 S. Gay, Baltimore, Md. 1 i 3 6-3 
va Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa.. 1 Roller-Smith Co., 233 Broadway, New York, N. Y. 1 
‘ Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio . a 3 Rowan Controller Co., 306 N. Holliday, Baltimore, Md. 1 2 3 5S <6 
- Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis. . dd 3 Square D Company, 710 S. Third, Milwaukee, Wis. 1 3 5 6 
2 General Electric Co., Dept. 6C -201, ee De Bees t+ 3-3 Trumbull Electric Mfg. Co., Plainville, Conn..... 1 as 6 7 
Leland Electric Co., Dayton, Ohio.............62.5. Was 1 Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N.Y. 1 2 3 S 69 
Lincoln Elec. Co., Cleveland.........- b b 3 Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa... $2 3°64 5 6 7 
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NRA to End Price Fixing? 


RECEDED by two unfavorable court 

decisions and a broad-side by the Na 
tional Electrical Manufacturers’ Associa- 
tion, defending open price policies, the Na- 
tional Industrial Recovery Board met on 
January 9 for “new style” procedures in 
the consideration of code operations and 
proposed revisions of NIRA and NRA 

That price-fixing was no longer desirable 
from the Administration’s viewpoint was 
apparent. Leaders of the Department of 
\ericulture and of the AAA joined the 
NRA in denouncing this form of business 
control. 

Consumers also struck at price-fixing, 
while industry offered divided views on the 
subject. Production control came into the 
picture when leaders of the textile indus- 
try, whose codes contain detailed limita- 
tions on machine hour operations, ex 
pressed strong support for their continu- 
ance. 

As for price posting, most factions are 
favorable, though there is a controversy 
as to whether prices should be effective at 
time of announcement or later. A waiting 
period before effective date has been ruled 
out by NRA as conducive to price fixing 
It was this waiting period which was so 
warmly defended by Nema. 

In making public the results of “an ac- 
curate and complete survey of all prices 
filed under the electrical manufacturing 
industry code of fair competition between 
the effective date of the code and Novem 
ber 1, 1934,” Frank C. Jones, president of 
Nema stated: 

“The operation of open price clauses 
which appear in many codes of fair com 
petition has brought into the open the ac- 
tual price situation in many sections of the 
electrical manufacturing industry in which 
secrecy, suspicion and fear formerly pre 
vailed. 

“The ten-day ‘waiting’ period provided 
in the electrical manufacturing industry 
code, and in many other codes, provides 
time for the distribution of the new filed 
prices, so that all members of the product 
classification subject to a call for filing of 
prices under the code may be informed of 
the new prices before they go into effect. 

“This practice protects all companies, 
and especially small companies, from the 
effects of price changes for which there 
otherwise might be no warning, and which, 
because there is no warning, might give 
the company making a change withou 
warning a temporary and minor advantage, 
to the disadvantage of all other members 
of the industry. 

“The idea that the ‘waiting’ period pro- 
vided for in such open price clauses of 
many codes of fair competition is an in- 
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timidation period is pure fiction so far as 
the electrical manufacturing industry is 
concerned.” 

The NIRB called a second of its policy 
hearings, this time regarding the re-con- 
sideration of code labor provisions, for 
January 30. The NRA position on these 
clauses, “in which the Board is in general 
igreement” favors minimum wages and 
maximum hours, but with greater simplic- 
ity and uniformity between codes; favors 
general provisions covering working con- 
ditions; and views “an increased volume 
of production now the most important 
means of securing re-employment,” with 
curtailed work hours a secondary consid- 
eration 

The board dodged a policy statement on 
the issues of wages above the minimum 
and wage differentials, stating it seeks more 


evidence on these matters 


Adverse Court Decisions 
a. DECISIONS of importance to 


ward the present and future status of 
the codes were rendered in the past month. 
Federal District Judge Merrill E. Otis in 
the case of the Sutherland Lumber Com- 
pany in which the government sought an 
injunction against the company for selling 
at prices below those fixed in the Retail 
Lumber Code, denied the motion and de- 
clared NRA code price fixing even in 
transactions a part of interstate commerce 
to be unconstitutional. The opinion further 
said: “Congress had no power to fix prices 
even in transactions undoubtedly a part of 
interstate commerce.” An NRA appeal 
against the decision is expected. 

The Supreme Court of the United States 
early in January ordered a permanent in- 
junction against enforcement of NIRA’s 
section 9-C. The decision had to do with 
the right of Congress to delegate its law- 
making powers to the Chief Executive. 

“If Section 9-C were held valid it would 
be idle to pretend that anything would be 
left of limitations upon the power of the 
Congress to delegate its law making func- 
tion,” the decision said, adding that the 
“Constitution provides that all legislative 
powers herein granted shall be vested in 
a Congress of the United States, which 
shall consist of a Senate and a House of 
Representatives.” 

No attempt was made to pass upon the 
constitutionality of the oil code in ques- 
tion. The decision swept into the discard 
for the time being, at least, practically the 
entire mass of Federal oil regulations of 
the past 18 months with the exception of 
the Petroleum Code. 


Radio Code Peace 
C' INTINUED NRA-code operatiqns of 


radio manufacturers under the present 
electrical code but with definite allocation 
of radio receiving set and other manufac 
turers into distinct radio and electrical in- 
dustry groupings was arranged at a Wash- 
ington conference on January 15 of NRA 
with code committees of R. M. A. and 
Nema. 

No revision of the electrical code is in 
prospect. Therefore, the present wage and 
hour labor provisions, trade practices, etc., 


of the electrical code and the general code 
operations, reports, etc., promise to con- 
tinue indefinitely. 

At the Washington conference on Janu- 
ary 15 the R. M. A. presented and the 
National Recovery Administration ac- 
cepted an agreement on a course of code 
action affecting radio manufacturers. A 
partial compromise settlement resulted. It 
provides for continued code operations as 
at present under the electrical manufac- 
turing code but with R. M. A. and the 
radio “industry” officially recognized by 
the government and also by Nema, to in- 
clude manufacturers of radio receiving 
sets and a large number of parts and ac- 
cessory manufacturers. These were defi- 
nitely allocated, respectively, under the 
present code supervisory agencies. Pro- 
vision was made also for future alloca- 
tion (to the radio section) of tube and 
other parts manufacturers by majority vote 
of their respective groups. 

Final agreement was not reached on the 
code status of manufacturers of audio and 
radio power transformers, long and short 
wave switches, public address equipment, 
commercial receivers, including police, air- 
craft, government, etc., and a number of 
minor parts and accessories. These will 
temporarily continue their present code op- 
eration subject to further negotiations be- 
tween R. M. A. and Nema with later de- 
cision by NRA. That transmitting appa- 
ratus and microphones were properly part 
of the electrical industry and under Nema 
jurisdiction was conceded by R. M. A. 

An important feature of the R. M. A. 
agreement which was approved by the 
National Recovery Administration exempts 
R. M. A. members from any code expense 
or assessment by the Nema code authority. 
It is provided that the R. M. A. make such 
payment to Nema in a lump sum _ for 
R. M. A. members, the amount to be mu- 
tually agreed upon between R. M. A. and 
Nema, “if and when application is made 
for a supplemental code.” 

Another important clause of the agree- 
ment declares and recognizes that “trade 
association functions and activities are en- 
tirely distinct and separate from code au- 
thority functions and activities.” 

In consideration of the partial compro- 
mise settlement recited formally, and with 
the definite understandings for continued 
operations under the electrical code, the 
R. M. A. withdrew, “without prejudice to 
the making of a new application,” its re- 
quest of June 19, 1934, for exemption of 
radio manufacturers from the electrical 
code and a separate radio code. However, 
this will permit R. M. A., if it is deemed 
desirable later after Congress revises the 
NRA to make further application for a 
separate radio industry code. 


HE NIRB has approved the request of 

the Unit Air Conditioner Manufac- 
turers’ Association that this portion of the 
air conditioning industry be under the Re- 
frigerating Machinery Industry Code. 





OR violation of section 7 as of the Na- 

tional Industrial Recovery Act, the 
Zenith Radio Corporation of Chicago lost 
its Blue Eagle rights through NIRB. 


Electrical Manufacturing 








my WD Ry 


om 


Fe 











A PRESENT 


YOUR PLANT WILL APPRECIATE 
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PERFECTED ELECTRICAL 


STEELS...SHEET AND STRIP 
Reg. U.S. Pat.Off. 
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Here’s a tip—give your plant a present 
that will keep it happy for a long, long 
time. Decide now to give your men and 
your machines an electrical steel that both 
will like—and do yourself, whether owner, 
engineer or plant manager, a favor at the 
same time. 

We're talking about Sil-con, Republic’s 
Perfected Electrical Steels, and particularly 
Sil-con Coiled Strip. It is uniform in tem- 
per and gauge and, therefore, easy on dies. 
It cuts scrap loss and almost eliminates 
end waste. It is easy to handle. Coil set 






Licensed under patents 1,867,818; 
1,932,306 to 1,932,309 inclusive; 
and other patents applied for. 


is removed, making it stack flat. There is 
no loose scale to clog the dies. It speeds 
up production, and, with the correct press 
equipment, it cuts labor costs. And in elec- 
trical performance, it is guaranteed equa! 
to the finest sheets obtainable in the equiva- 
lent grade. 

Five grades permit the selection of the 
best for your particular needs—Armature, 
Electrical, Special Motor, Special Dynamo 
and Regular Transformer, gauges 22 to 
30 inclusive. 

Prices and additional facts on request. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “aie * YOUNGSTOWN, OHIO 
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New Products 


Torque Motors 


LECTRIC SPECIALTY COMPANY, 
Stamford, Conn., announces develop- 
ment of torque motors for many special 
requirements, including units for controll- 
ing valves, for operating watertight doors 
on shipboard, for elevator door operating 
and control equipment, for feeder openings 
in hoppers, electric power chucks on lathes, 
for operating resetting oil circuit breakers, 





and many other special jobs. The electric 
valve control motor illustrated is a typical 
torque motor design. 

The maker points out that it has been 
found necessary to study the application 
and all of the requirements and conditions 
of operation before specifying motors for 
the work, rather than to bring out a stand- 
ard line of motors and attempt to apply 
them to all applications. The duty cycle of 
each application is different from any 
other, some requiring reversing under load 
or plugging on the line, some must stand 
stalled on the line for long periods, some 
must operate at high speed during part of 
the cycle and at lower speeds during other 
parts of the cycle, some operate continu- 
ously and others only occasionally. The 
mechanical design must be adapted to the 
construction of the machine and the 
torque motors must be designed especially 
for the requirements of each case for 
satisfactory results. 


Portable Drill 


IGNAL ELECTRIC MFG. CO., Men- 
ominee, Mich. Portable drill, % in. 
Type OB-5, with universal motor in an 





aluminum alloy housing. No-load speed, 
420 r.p.m. Armature and spindle thrust 
ball bearings and special alloy heat treated 
gears. Brushes are accessible from the 
outside. Has breast plate type handle 
with detachable pipe handle; trigger type 
switch with lock for continuous opera- 
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tion, and is equipped with 12 ft. heavy 
duty rubber covered cord with rubber plug. 
Overall length, 16%4 in. Net weight 14 Ib. 


—— 


Motor End-Shield Boring Machine 


TOKERUNIT CORP., 5325 West Rog- 

ers Street, Milwaukee, Wis. Simplex 
precision boring machine for boring holes 
up to 3% in., maximum length six inches, 
in non-ferrous metals and cast iron, also 
steel, with tungsten carbide or diamond 
tools. Three standard sizes of tool bits 
are used—%¢ for bores from % in. diam- 
eter up, %2 for bores from % in. to % in. 
and % solid carbide tips for holes under 
1% in. Spindle speeds up to 6000 r.p.m. 
are practical, providing a suitable speed 
for almost any material. Standard feeds 


range from 1 to 9 inches per minute. 





The work holding fixture mounted on 
the table, as shown in illustration, is quick 
clamping type, for boring various sizes of 
motor end-shield bearings. Machine is 
supplied with bed only for bench mount- 
ing or with column base for floor mount- 
ing. Built-in spindle unit is adjustable as 
to location on the bridge which is bolted 
to supports cast integral with the bed and 
is driven by a V-belt connected motor (% 
horsepower per spindle). Feed mechan- 
ism is actuated by a motor reducer unit. 
The feed is changed by means of pick-off 
gears connecting the feed motor shaft with 
the feed screw. Has reversing switch in 
feed motor, 45 hp., single phase, 60 cycle, 
110 or 220 volts. Spindle and feed motors 
are connected in parallel and controlled by 
a push button starter with no-voltage and 
overload protection. With this arrange- 
ment both motors start and stop together. 
A limit switch actuated by an adjustable 
trip rod stops the motors at end of cutting 
operation. A magnetic brake for stopping 
the spindle quickly may also be furnished, 
also an all-electric automatic quick traverse. 


Governor Controlled Motors 
LECTRIC MOTOR CORP., 401 Lake 


Ave., Racine, Wis., announces a new 
line of D.C. shunt wound fractional horse- 
power motors of from 6 volts up, with 
governor control housing and similar in 
appearance to this company’s fractional 


horsepower motor illustrated in our Sep- 
tember 1933 issue on page 31. The maker 
points out that the housing answers a two- 
fold purpose, that of housing the governor 
and acting as part of the efficient ventila- 
ting system necessary with controlled 
speeds, especially low speeds for which good 
results are reported, especially for manufac- 
turers of sound-on-film equipment, because 
of low operating temperature and speed 
uniformity required. The extremely low 
speeds are obtained by the use of specially 
designed worm and worm wheel reduction 
units. Motors are now available in shaft 
speeds from 1 r.m.p. up. 


Compressing Machines 
F J. STOKES MACHINE CO., 5930 
-T 


abor Road, Philadelphia, Pa. Rotary 
tablet compressing machine, DD-2, for 
making grid leak 
and resistance 
discs, copper bear- 
ings and bushings 
(compressed from 
copper powder), 
commutator 
brushes and other 
pressed parts for - 
electrical and ra- 
dio use. Pieces 
from % in. to 1% 
in. diameter or 
maximum width 
can be made. Maxi- 
mum depth of fill 
is 1% in. Has a 
5 hp. motor. Stand- 
ard model has 23 pairs of punches and 
dies, each pair forming two tablets at each 
revolution of the head for producing com- 
pressed discs, tablets and special shapes. 
Special model, for smaller pieces, has 33 
pairs of punches and dies. Another model 
is used when “double compression” is nec- 
essary, and a fourth machine is designed 
for making discs 1%g in. in diameter. Out- 
put from 500 to 1000 pieces per minute. 





A. C. Magnetic Separator 


AGNETIC MFG. CO., 635 South 
28th St., Milwaukee, Wis. Magnetic 
separator, Type AM, which is capable of 





concentrating highly magnetic substances 
with the use of alternating current instead 
of the conventional D.C. heretofore neces- 
sary for energizing magnetic equipment. 
Mixed material is fed to a suspended 
type electro magnet located within a belt 
conveyor. The magnetic substances in the 
mass are lifted and carried in suspension 


Electrical Manufacturing 








t od 1 































41 


Announcing...... 


A Radically New Limit Switch 


with 8 Important #) Advantages 


RE d f jobs that thi b 
Cosis only eee ee 
$6.00 








supplies a simple and convenient means of 
interlocking mechanical motion with electric 
control circuits for making processes auto- 
matic, operating safety devices, etc. Put it to 
work on your machines and watch it save 
money. 


Check these big advantages of the new G-E 
limit switch: 


1. Two separate circuits, one normally open 
and one normally closed, make it suitable for a 
wide variety of applications. 


2. Liberal allowance for overtravel— its 
operating arm can safely turn through 72 
degrees. 


3. Easy to adjust —by means of its worm- 
gear precision adjustment, you can lock the 
operating arm in any position around the shaft. 


4. Clean, ‘‘trouble-free’’ contacts of the 
cadmium-plated, double-break type — open and 
close with a sliding action. 


5. Easy to install—requires no mounting 
bracket, since the operating arm moves in a 
plane parallel to the base. 


Strong, die-cast enclosure protects the mechanism. Handy conduit 
connection and removable cover plate are provided. 


7. Removable contact tips that are easy to replace if and when 
replacement is necessary. 


8. Easy operation and long life are assured by an improved method 
of lubrication. 


Our experienced engineering staff will gladly co-operate with you to put G-E limit 
switches to work profitably on your machines. For complete information, mail the 


coupon to General Electric, Dept. 61-201, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


Mail Coupon Today for Complete Information 


General Electric Company 
Dept. 61-201, Schenectady, N. Y. 





This new limit switch is one 
example of General Electric’s 
constant activity in advanc- 
ing modern methods to pro- 
tect men and machines. 
Soundness in design, manu- 
facture, and application has 


Please send me complete information on the new G-E limit switch (GEA-2052). 


made General Electric HEAD- NAME_______. 
QUARTERS FOR INDUS- COMPANY 
TRIAL CONTROL. 
MR iiciiciiciiipiiaie ei ieee dia ini a ele rn Sa as a ae 








THE RIGHT MOTOR FOR EVERY JOB—THE RIGHT CONTROL FOR EVERY MOTOR 
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while the material passes through the mag- 
netic field and are automatically discharged 
when the conveyor reaches the head pulley 
where it leaves the magnetic field. The 
entire operation is automatic, including the 
separate discharge of both magnetic and 
non-magnetic materials. Speed range is 
from 75 to 150 feet per minute. Spur gear 
motor, 3% hp., and starting switch 
mounted on the machine. 


are 


Track-type Limit Switch 

G ENERAL ELECTRIC CO., Schenec- 

tady, N. Y. Small, Dept. 61-201, 
spring-return limit switch, CR9440-Al1A, 
for use in making or breaking control or 
indicating circuits at a fixed point in the 
travel of a part of a machine or 
ism. 


mechan- 





Operated by an 18-degree movement of its 
operating arm from the normal position, 
an overtravel of 54 degrees is 
without causing damage to the switch. A 
precision mechanism which provides sim- 
ple, accurate adjustment of the operating 
arm to any position around the operating 
shaft consists of a worm-and-gear ar- 
rangement in which the threads on the 
bolt that clamps the arm to the shaft en- 
gage with threads on the latter. Has dou- 
ble-break silver-plated easily renewable 
contacts, opening and closing with a sliding 
motion. 


possible 


It has one normally open and one nor 
mally closed circuit. Maximum carrying 
and breaking capacity is 5 amperes at 
550 volts A.C. and on D.C. ranges up- 
ward from 0.4 amperes at 550 volts to 2.0 
amperes at 115 volts. Enclosed in a die- 
cast box 4 in. high, 2% in. wide, and 12%p» 
in. deep. Operating arm moves in a plane 
parallel to the base of the switch so that 
no right-angle mounting bracket is re 
quired. A %-in. conduit connection is pro 
vided at the bottom. The switch can be 
mounted at any desired angle without af 
fecting operation. A_ ball-protected oil 
hole at the front of the operating shaft 
simplifies lubrication and a removable alu- 
minum cover provides convenient 
to contacts and wiring studs. 


access 


Solenoid Operated Switches 


LLEN-BRADLEY CO., 1309 South 
First Street, Milwaukee, Wis., has ex 
tended its solenoid switch line to include 
the 50-ampere and 100-ampere ratings 
[he two new switches will handle poly- 
phase motors up to 15 hp., 110 volts; 30 
hp., 220 volts; and 50 hp., 440-550 volts. 
Can also be used for starting single-phase 
motors that may be thrown across the line. 
An arc hood completely encloses each 
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individual compartment 
from which arcing or heated gases cannot 
escape to cause flashovers. 

All terminals are accessible from the 
front of the switches. Double-break silver 
alloy contacts dispense with flexible leads. 

These switches, which occupy much less 
space than the clapper switches which they 
replace, are self-insulated. Each switch 
unit is mounted on a metal back plate 
which can be attached to machine bases or 
metal cabinets without further insulation. 
Cabinet covers are removable and conduit 
knockouts are provided on all four sides 
and back of cabinets. The interiors are 
white enameled. Thermal relays, of the 
soldered ratchet type, can be reset without 
opening the cabinet. 

This company also announces Type B 
enclosure, of watertight weatherproof 
construction, for solenoid - operated 
switches. Cast iron housing, cadmium 
plated with rubber gasket between cover 
and base. The top and bottom of the base 
are tapped for threading in conduit. 
Another new cast iron enclosure, Type D 
dust-tight, is available for hazardous dust 
locations. Black enameled outside, white 
interior. The surface between 
the cover and base is machined, making a 


contactor in an 


enameled 


seal without the use of gaskets. Also 
tapped for threading in conduit. Dust- 


tight enclosure, Type FE, is of sheet metal, 





White 


outside. 


the 
enameled interior finish is used to reflect 
the light on to all terminals, switch parts 
and overload relays. 


black enameled on 


Felt gasket between 
cover and base with hinged bolts and wing 
nuts to hold cover tightly in place. Conduit 


knockouts are in four sides and the back. 


Attachment Plug 


LLIED MERCANTILE CO., 11 East 

Runyon Street, Newark, N. J., re- 
cently announced a new attachment plug 
for lamp and appliances, called the “Spring- 
Action Safety Plug.” The spring-action in 
the two contact blades, it is claimed, per- 
mits the plug to fit securely into all con- 
outlets including 
that may be worn. 


venience receptacle slots 


Safety Switch 


C™ PLER-HAMMER, INC., 1264 St. Paul 
\ve., Milwaukee, Wis. Safety switch 
4140, for use with oil burners, domestic 


air conditioners, unit heaters and 
similar equipment. May be attached di- 
rectly to the unit or mounted separately, 
adjacent to the appliance for most con- 


1 
stokers, 





venient operation. Dimensions 3% in. by 
54 in. by 3% in. Finished in black baked 
enamel with cadmium trim. Has top, bot- 
tom, side and rear knockouts. The mech- 
anism may be removed by loosening two 
screws to facilitate wiring. Toggle mech- 
anism, front operated for double pole, 30 





ampere switch of the fusible type. The 
operating lever is of arc-resisting lami- 
nated horn fibre and may be padlocked in 
either open or closed position. 


High Intensity Mercury Vapor Lamp 
ENERAL ELECTRIC VAPOR 
LAMP CO., 883 Adams St., Hoboken, 

N. J. High intensity mercury vapor lamp 

which it is claimed gives 

more light for the current 
consumed than any other 
type of light unit used in 
the industrial field. Due 
to its and form this 
new vapor lamp may now 
be used in many types 
of conventional industrial 
luminaires. It is finished 
with mogul screw _ base 
for vertical mounting with 
base up in high bay 
luminaires, or in standard 

24 in. Glassteel units. Also 

available for vertical 

mounting with base down. 

Rated at 400 watts with an 


size 


output of 14,000 lumens 
and has a life of 1500 
hours. Self-starting on 


110- or 220-volt, 60 cycle 
circuits with specifically 
designed reactive units. 
Maximum overall length is 





13 in. Light center length 
734 in. 
The lamp consists of 


two glass bulbs, an inner 
light unit, containing the 
mercury and electrode and an outer enclos 
ing jacket which serves as a protective 


covering for the live conductor parts. 


Variac Autotransformers 


a RADIO CO., Cambridge 
A, Massachusetts. This recently de 
veloped line of voltage-control devices pre- 
sents interesting design characteristics, as 
well as important advantages over types of 
control previously available. The Variac 
is a device for varying A.C. voltage con 
tinuously and smoothly. This is accom- 
plished by a transformer design in which 
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~The Aodplite Informer 


PUBLISHED by the UDYLITE CO., 1651 E. GRAND BLVD., DETROIT, in the INTERESTS of the METAL FINISHING INDUSTRY 
NEW YORK *% CHICAGO *% CLEVELAND % SAN FRANCISCO 


UDYLITE ENGINEER 
SAVES BIG ORDER 


Manufacturing Concern Pulled J Vayiite-cadmium Plated Steel 


Out of Bad Hole 


The “X”’ Mfg. Company had just gotten a big order from a leading motor 


car manufacturer. 





In spite of this nice piece of business all was not rosy in the 


“X’”’ plant as production difficulties were encountered in the plating department. 
It. was specified that the inner surface of the parts be cadmium plated for 
rust protection. The difficulty was that no protective cadmium coating was 


being deposited in the rather deep recesses. 
had promised to meet a delivery date. @ 


A wire brought a Udylite service 
engineer on the job and the whole 
problem was dumped in his lap. 

Careful checking disclosed the fact 
that a lead lined tank had been pressed 
into service as container for the 
muriatic acid pickle. Now, lead lin- 
ings are perfectly all right for sulphuric 
acid, which does not attack lead. 
They are also frequently used suc- 
cessfully for pickling in muriatice acid 
rior to nickel plating in spite of the 
fact that lead is soluble in this acid. 
But, to employ them to hold muriatic 
acid in conjunction with cadmium 
plating is a horse of a different color. 
The racks which hold the steel parts 
are covered with cadmium which 
dissolves in the pickle. And as it dis- 
solves, lead plates out instead on the 
steel in a powdery form. It is impos- 
sible to plate over such a coating. 
Nickel on nickel plating racks does 
not dissolve in muriatic acid and no 
lead is deposited on the work prior 
to plating. 

It was recommended that the pickle 
tank be rubber lined. This recom- 
mendation was followed to the 
letter with the result that perfect 
Udylite-Cadmium plating resulted. 

This is not an unusual case. It is 
merely presented briefly to illustrate 
the type of men on our service staff 
and the calibre of cadmium plating 
service Udylite offers you. 


This was trouble, as officials 


THE FINEST PLATING 
RHEOSTAT BUILT 


' 


For all electroplating processes 
(cadmium, copper, nickel, chromium, 
tin, ete.), Udylite presents the finest 
current control instrument built. 
Naturally, we are enthusiastic—but 
note these features. 

Cam-type, self cleaning switches 
make positive contact. 

The low amperage resistor coils 
which generally receive hardest serv- 
ice, are overdimensioned for high 
voltage drops. 

Instruments (ammeter and volt- 
meter) are of highest quality obtain- 
able. 

Metal parts are Udylited for cor- 
rosion prevention. 

Lack of space prevents us from 
going into a detailed discussion. 
However, we have a descriptive folder 
giving the complete story. Write for it. 





SURVEY REVEALS POPULARITY OF CADMIUM AS FINISH 


The editors of one of the leading 
trade journals conducted a survey 
among manufacturers to find out 
what finishes were being used and to 
what extent. 

From more than a_ thousand 
sources, they learned that plated 
finishes were most popular and, most 
revealing of all facts, that cadmium 
enjoyed a substantial lead over any 
other plated coating. 
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The reason for this is simple. 
Cadmium offers more than any other 
plated finish, a combination of three 
advantages that isn’t duplicated. 
Cadmium coatings, properly applied, 
have a silvery-white lustre that is de- 
cidedly attractive; they are excellent 
corrosion preventives; their cost is low. 

Think those over—beauty, effi- 
cient protection and low cost. No 
wonder cadmium has the lead. 


in Contact with Aluminum 


Bare steel in contact with alumi- 
num means trouble. The electro- 
»0tentials of the two metals are so 
ie apart that electrolysis takes place 
in the presence of moisture, accelerat- 
ing the corrosion of the aluminum. 

Plating the ferrous parts with 
Udylite-Cadmium, however, provides 
the base metal with a coating having 
an electropotential so close to that of 
aluminum that little, if any, electro- 
lytic action results. Hence, no de- 
structive corrosion between dissimilar 
metals. 

The U. S. Navy General Instruc- 
tions for Finishing Naval Aircraft 
requires steel parts to be finished 
with cadmium. 


A FEW WORDS TO THE 
WISE CONCERNING 
PLANT LAYOUT 


Often, a plating plant is poorly 
laid out with the result that costs are 
high and production low. Let us cite 
the following example. 

The officials of a certain company 
found it necessary to increase the 
capacity of their plating plant and 
called on us to make a survey and 
recommend new equipment. A 
Udylite engineer first studied the lay- 
out, checked the position of each piece 
of equipment and the movements of 
every man. To his astonishment, he 
found that some of the men walked 
distances of 60 ft. to get to the next 
tank in the plating cycle. The men 
got in the way of each other and the 
tanks were not utilized to capacity. 

It wasn’t long before he laid a 
plan in front of the production heads 
showing how, with rearrangement of 
existing equipment and slight expan- 
sion of cleaning and rinsing facilities, 
they could triple their production and 
cut unit cost of plating in half. 

This was an extreme case, to be 
sure. Few plating plants are that bad 
but many could stand rearranging for 
better results. 

We have devoted years of study 
to the subject of proper layout. You 
are welcome to the results. 

One of the advantages of putting 
your plating: problems up to Udylite 
is the assurance that you will have 
an installation carefully planned and 
laid out exactly to your needs. 








the turns are exposed over the variable 
voltage range and traversed by a brush. 
The design provides for a low voltage per 
turn so that a smooth continuous variation 
is obtained without undue local heating. In 
this type of control which combines the ad- 
vantages of resistance control with those 
of transformer control, the adjustment is 
smooth and continuous as with a resistance, 
but does not introduce series resistance 





into the circuit, and the voltage when set 
is independent of changes in the load. It 
will control loads up to full rating of the 
unit and a further advantage claimed is 
the possibility of going above line voltage 
to compensate for low voltages which may 
be encountered in some locations. 

The Variac is presented in a number of 
standard units, all circular with toroidal 
cores, having ratings from 170 volt-am- 
peres, to 2 kva. and can also be designed 
for specific machine installations where the 
quantities justify special core and coil de- 
signs. Such units have already been de- 
signed for installation in machines where 
voltage fluctuations must be compensated 
for, or where the operation of the machine 
requires an accurate control voltage. 


Oil Burner Transformers 
EBSTER ELECTRIC CO., Clarke 
and De Koven Streets, Racine, Wis. 

Oil burner ignition transformer, series 
321A, 331A and 331D, with a wide range 
of application. A transformer sufficiently 
narrow (4% in.) to permit mounting on 
the draft tube, fan housing or other parts 





of the burner is available in these three 
series. 331A is provided with a large junc- 
tion box which permits fast and easy at- 
taching of BX connectors. Series 331D, 
also provided with a junction box, is de- 
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signed for odd frequencies. Mounting di- 
mension in length is the same in all, 7146 
in. Heights, 4% in., 55%46 in. and 53% in. 
Supplied in any frequency or voltage and 
in any one of seven different cases. 
Streamlined round corner design. 


Automatic Repeat Process Timer 


LECTRIC CONTROLLER & MFG. 

CO., 2700 East 79th Street, Cleveland, 
Ohio. Automatic repeat process timer for 
sign flasher, test equipment, and other “on” 
and “off” applications. Built in four stan- 
dard sizes and designed for operation on 
110, 220, 440 or 550 volt circuits of any 
standard frequency. Operates on the prin- 
ciple of the time required to charge a 
condenser. It will close an electrical circuit 
for a definite length of time, and then 
open the circuit for a similar, or differ- 
ent time, as desired, and repeat cycle of 
operation as long as the control push but- 
ton or master is closed. The “power-on” 
and the “power-off” periods are independ- 
ently adjustable. “Power-on” period can 
be adjusted from .05 seconds minimum to 
.90 seconds maximum on the smallest size 
timer. “Power-off” period adjustable over 





a similar range of time. With both pe- 
riods set at minimum time, the timer will 
le 550 operations per minute. 

With the largest size, the “on” and “off” 
periods are adjustable between a range of 
.12 seconds minimum and 7.5 seconds max- 
imum. The “on” period can also be sup- 
plied with a range of .12 seconds minimum 
and 7.5 seconds maximum, and the “off” 
period with a minimum time of .05 seconds 
and a maximum of .90 seconds, or other de- 
sired combination. 

Illustration shows timer, with two in- 
dependent adjusting dials for each circuit, 
as removed from its enclosing cabinet in 
which is also mounted small condensers 


for both the “on” and “off” periods. 


Oil Burner Transformers 


ENERAL ELECTRIC CO., Dept. 6I- 

201, Schenectady, N. Y. Oil burner 
transformers, in which each high voltage 
terminal consists of a receptacle with a re- 
movable plug for attaching to insulated 
cable for simplified assembly with the 
burner and to prevent accidental contact 
and shock without the use of porcelain in- 
sulation caps or metal terminal shields. 
Class E transformers are balanced electro- 
stratically. The mid-point of the high 
voltage winding is grounded and an electro- 


static shield separates the high voltage 
coils, so that radio frequency oscillations 
generated by the spark do not enter the 
primary supply line but pass directly to 
ground through the neutral connections. 
Have slots in the base for universal 
mounting, or studs for concealed mount- 
ing. Low voltage connections are made 
in a roomy compartment with knockouts 
for standard %- or %-in. flexible-conduit 
fittings. Twenty-four-inch low-voltage 





leads are provided. Ignition voltage 10,000 
(12,000 volt transformer in this construc- 
tion also available). May also be obtained 
with high voltage terminals on porcelain 
bushings brought out at the end or at the 
bottom of the case. Balanced design 
facilitates installation of high voltage 
ignition circuit. 


Bench Drilling Machine 
DOLPH MUEHLMATT, Lion Build- 


ing, Cincinnati, Ohio. Maxi-Jr. bench 
drilling machine, a self-contained unit with 
drill capacity from the smallest to 4% inch, 
drills; work capacity, 10 in. by 10 in. 
Spindle speeds range from 750 to 12,000 
r.p.m. Power is transmitted from % hp. 
vertical ball-bearing motor to chuck 
spindle through a 54 in. flat endless belt, 
with manual controls. No radial load is 
transmitted through the chuck spindle 
which carries only torsional load of actual 
drilling. Drilling unit swings radially on 





solid steel column 18 in. high, 1% in. 
diameter and locks to any position. A rec- 
tangular box bracket provides emplace- 
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Improve the Selling Quality of Your Product 


with TEXTOLITE or CEIEC 


USE General Electric 
Complete Molding Service 


















Textolite laminated sheets, rods and tubes 


Cetec cold-molded 


ENERAL ELECTRIC offers you a complete 
molding service with its Textolite laminated, 
Textolite molded, and Cetec cold-molded materials. 





Textolite molded | 


Back of this service are 25 years of experience in molding technique and plastics 
research—your assurance that your laminated and molded parts will be RIGHT, | 
that your molds and punching dies will be accurately and economically designed, 

that the best quality of materials will be used, and that the finished parts will be 
attractive in appearance as well as uniform in structure. 


Does your product require electric insulation, mechanical strength, resistance to 
heat and arcing, or an attractive colored container or casing? These three 
materials, Textolite laminated, Textolite molded, and Cetec cold-molded, offer 
you 30 different grades from which you can select the one having the combi- 
nation of properties best suited to your needs. Plastics Department, General , 
Electric Co., West Lynn, Mass. Textolite radio parts 
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ment for the motor and wiring housing. 


Provision is also made to illuminate the 


work surface. 


Solderless Connectors 


QUARE D CO., 6060 Rivard Street, 
Detroit, Mich. Solderless connector of 
new design consists of a copper cup with 


enclosing curved 


sides and raised lip of 





contour at the wire entrance, a specially 
designed hexagon nut and a stud. The 
hexagon nut, which can be turned by 
screwdriver or wrench, presents a smooth 
rounded surface to the conductor, forces 
the wire strands into the recess of the cup 
and compresses them therein to form a 
positive permanent connection. Used for 
either solid or stranded conductors and can 
be adapted to standard switches without 
the danger of exceeding electrical clear- 
ances. Made in two sizes, 60 and 100 amp., 
for No. 14 to No. 4 wire inclusive and for 
No. 14 to No. 1 


wire. 


Automatic Timers 


ALSER AUTOMATIC TIMER 
CO., Chrysler Bldg., New York. 
Series 75 automatic timers with instant 


time interval setting over the timing scale 
provided by the use of a special adaptation 
of a silver contact switch the action of 
which is accomplished through the non- 
rigid method of mounting the movement 
directly on the pointer shaft. A slight 
pressure on the pointer as it is turned 





towards the time interval desired depresses 
the shaft and closes the circuit instantly 
and positively. The switch is of double 
pole type with quick manual make and 
quick automatic break, rated 20 amperes, 
120 volts, A.C. (timer not yet adapted for 
D.C. control over 3 to 4 amperes). Timer 
is furnished with special mounting ring 
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or with a housing as shown in the illustra- 
tion. When supplied for Type “S” hous- 
ing, the dial diameter is 24 in. Terminal 
screws on the back of bakelite switch base 
permit direct wiring connection through 
opening in rear of the housing which sim- 
plifies installation cost for manufacturers 
of electrical appliances and other equip- 
ment requiring a single action timer with 
a greater switch carrying capacity on A.C. 
than formerly available in a small dimen- 
sion unit. Overall diameter of type “S” 
housing unit is 27% in. diameter by 2 in. 
deep, for panel opening 2% in. in diameter. 
The switch may also be used single pole 
by bridging the load contacts. Timer is 
made with dial diameter 3% in. 
Standard gearings are for 15 minute mini- 
mum to 120 minute maximum. 


also 


Tandem Rheostat 


HMITE MFG. CO., 643 N. Albany 
Ave., Chicago, Ill. Concentrically 
controlled rheostat with units mounted in 
tandem so that they require only as much 
May be ad- 
justed independently by means of dual knob, 


panel space as a single unit. 





The rear unit is controlled by small knob, 
the front rheostat by handwheel. Insul- 
ated shafts and bushings for direct mount- 
ing on metal panels or framework. The 
two resistance elements are completely in- 
sulated from their shaft assemblies and 
from each other with porcelain. 


Oil Burner Motor Lubrication 


1 pera ELECTRIC MFG. CO., 5900 
Maurice Ave., Cleveland, Ohio, has 
called attention to Patent 1,982,937 cover- 
ing improvements in lubrication of motors 
for certain applications. This patent was 
assigned to the Ohio Electric Mfg. Co. 
who manufactures the motors. The method 
of lubrication was developed primarily for 
rotary oil burners. A rotary oil burner is 
placed in the ash pit of a furnace and con- 
sists principally of a motor, on the shaft of 


1 


which is mounted a fan and oil distribttting 
means. The fan is placed just above the 
hearth. When operating, the heat is con- 


centrated around the walls of the fire box. 
When motor stops by the action of the 
controls, heat is radiated from the furnace 
parts back on top of the fan and conducted 
thence through the shaft of the motor to 
the top bearing. If the oil reservoir is in 
the top of the motor the excessive heat 
tends to vaporize the oil and drive it out of 





the reservoir or carbonize it in the bearing. 
This either gums the bearing and stalls the 
motor or dissipates the oil in the reservoir. 

The object of the new design is to put 
the oil at the bottom of the motor, The 
bearing is part of the lower frame of the 
motor and is equivalent to one long bear- 
ing. Oil is fed to the shaft by a wick and 
is then pumped up through bearing by the 
groove in the shaft. From the top of the 
bearing the oil returns to the bottom reser- 
voir. The reservoir being large, the oil has 
a chance to cool and the sediment settle 
out. Feeding oil to shaft through wick 
prevents any grit or foreign particles from 
getting into bearing. 


Midget Equalizing Condensers 


AMMARLUND Mfg. Co., 424 West 
33rd Street, New York. Midget equal- 
with 


izing condenser MEX, Isolantite 
base 54 in. by %4 
in. light in weight 


and self-supporting 





in the wiring of 
any circuit has 
special mica _ die- 
lectric and _ phos- 
phor bronze spring- 
plates. Used for accurate trimming of 
R. F. tuning coils, and similar radio ap- 


plications. Range, 3 to 30 mmf. 


Trip-Free Solenoid for Circuit Breakers 


ENERAL ELECTRIC CO., Dept. 61 

201, Schenectady, N. Y. Trip-free 
D.C. solenoid. Type MS-5, for electrically, 
operating small indoor type oil circuit 
breakers. It has a potential trip coil for 
remote tripping and, in addition, provision 
for three instantaneous or time overcur- 
rent trip coils. The current trip coils, 
when energized, release the mechanism by 





a direct acting trip mechanism to open the 
breaker. Emergency manual operation is 
obtained by means of a removable manual 
closing lever. Also a.c.-operated in con- 
junction with suitable copper-oxide recti- 
fiers and their accessories. 
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thank Self-tapping 


=for licking a tough design and production 


problem on our new volume control” 


N developing their superior new 

volume control, Electrad, Inc., 
met with difficulty in fastening a 
Bakelite ring into a thin Bakelite 
Molded housing. Rivets were tried 
out, but they broke the ring. Ma- 
chine screws in tapped holes were 
considered and found unsatisfactory 
because of the difficulty of tapping 
and the costly breakage of small 


Where and How to use:- 


Type “‘Z’’ Hardened Self-tapping 
Sheet Metal Screws 


For joining and making 

fastenings to molded, cast 

and laminated plastics; 

die castings and sheet 

metal. Simply turn the 
Screws into drilled or molded holes. 
Can be removed and replaced without 
impairing holding power. 


Type “‘U’’ Hardened Metallic Drive Screws 


‘ ' ng 
This type of Self-tapping i> 


Screw is for making| 
permanent fastenings to 
molded, cast and lamin- 
ated plastics, also steel 


and metal castings. Just 


/ 


hammer the Screws into molded or 
drilled holes for secure fastenings. 
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taps. Then, Parker-Kalon Self-tapping 
Screws were suggested and tried with 
complete success. Type "Z" Hard- 
ened Self-tapping Sheet Metal Screws 
were perfectly adapted to the com- 
pact design and made the fastening 
of the Bakelite parts an amazingly 
simple and cheap operation. 


Because of their adaptability to de- 
sign and their time and labor saving 
features, Self-tapping Screws have 
proved to be ideal for assembling 
countless plastic parts and products. 
Where they are used to avoid ex- 
pensive inserts, they speed up mold- 
ing as well as reduce costs. Where 
they replace machine screws in plas- 
tics, they completely eliminate the 
tapping operation, and this means 
a saving on taps and rejected parts, 
in addition to the saving of assembly 





PARKER-KALON CORPORATION, Dept. E, 190 Varick Street, New York, N. Y. 


ELECTRAD. Ine. 


work. Stronger fastenings also result 
from using Self-tapping Screws. Un- 
biased tests demonstrate that they 
hold better than machine screws in 
either a tapped hole or a threaded 
insert. 


You may have experienced the ad- 
vantages offered by these unique 
Screws for joining and making fas- 
tenings to metal. Try them for mak- 
ing fastenings to plastic materials, 
too. You'll find them of equal value 
on such work. The coupon below 
will bring samples with recommenda- 
tions of our Assembly Engineers. 


PARKER-KALON 


HARDENED 


Self-tapping Screws 


FOREIGN COUNTRIES 








Please send information on Self-tapping Screws and free samples for trial on the 


assemblies described on attached sheet. 


Name, Title 
Company 


Address 


Personal 


H. W. Sweatt Succeeds Honeywell 
t+ W. SWEATT has been made presi- 


dent of the Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn., suc- 
ceeding M. Cs 
Honeywell who be- 
comes chairman of 
the executive com- 
mitt<¢e. Mr. 
Sweatt, for the last 
eight years vice- 
president and gen- 
eral manager, has 
been identified with 
Minneapolis - Hon- 
eywell, for more 
than twenty years. 
He will continue as 
general manager. 
In addition to 
H. W. Sweatt and H. W. Sweatt 
M. C. Honeywell, the other officers of the 
company are: W. R. Sweatt, chairman 
of the board, C. B. Sweatt. vice-president 
in charge of sales, W. L. Huff, vice-presi- 
dent and treasurer, and C. C. Buckland, 
secretary. 


General Cable Adds to Staff 


| agreed J. FINN who has been ac- 
tively engaged in the electrical industry 
for approximately thirty years has joined 
the General Cable Corp., 420 Lexington 
Avenue, New York. He will operate in 
the Metropolitan area for the New York 
sales district. 

H. B. Tompkins was recently appointed 
general sales manager by General Cable 
Corp., with headquarters in New York. 
He was formerly manager of supply sales 
of General Electric Supply Corp., Bridge- 
port, Conn. 


Westinghouse Shifts 


S F. MYERS, who participated in the 

: formation of the Westinghouse Elec- 

tric and Mfg. Co.’s air conditioning de- 

partment two years 

ago and has been 

active in sales and 

promotional opera- 

tions since that 

time, has been 

appointed sales 

manager of the 

department, with 

headquarters in the 

East Pittsburgh 

works of the com- 

pany. He has been 

with Westinghouse 

since 1915. Before S. F. Myers 

entering the air conditioning department 

he was manager of the merchandise depart- 

ment of the company’s Buffalo office. 
Walter C. Evans, manager, radio divi- 

sion, announces the appointment of J. G. 

Beard as manager of all of the company’s 

police radio activities. His duties will in- 

clude the design, manufacture, and sale 

of this line of equipment. Mr. Beard has 
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Mention 


been actively associated with radio develop- 
ments since 1918, and for the past five 
years has been with Westinghouse at 
Chicopee Falls, Mass. 

H. R. Miller, former engineer and oper- 
ator at station WBZA, recently left for 
the Anacostia station of the Naval Research 
Laboratories. In his new position, Mr. 
Miller will be engaged in the designing 
and testing of ultra high frequency radio 
equipment. Mr. Miller is a graduate of 
the University of Maine. His experiences 
include work at the Norfolk Navy Yard, 
1917 to 1919, assistant in the Navy Depart- 
ment Bureau of Engineering, 1919 to 1923, 
Boston Navy Yard, 1923 to 1929, Westing- 
house engineer in the design and manu- 
facturing of aircraft equipment, 1929 to 
1933 and with the Westinghouse station at 
East Springfield, Mass. 


Garceau to Promote Air Conditioning 
OHN S. GARCEAU has been appointed 


advertising and sales promotion mana- 
ger of the air conditioning division of Kel- 
vinator Corp., Detroit, Mich. He has been 
with Kelvinator since 1927, the past three 
years as domestic advertising and sales pro- 
motion manager. From 1921 to 1925 he 
had charge of advertising for Detroit 
Graphite Co., following that connection 
with two years as director of advertising 
and sales promotion for Truscon Labora- 
tories. S. V. Alltmont, recently appointed 
to head the company’s newly created liquid 
cooling division will supervise the merchan- 
dising of water coolers and beverage cool- 
ing apparatus. 


Wiley Appointed 


LAINE G. WILEY, advertising man- 

ager of the All-Steel-Equip Co., Aurora, 
[ll., manufacturers of steel shop and office 
wiring equipment, has been appointed as- 
sistant general sales manager, according 
to F. R. McQuown, vice president. Mr. 
Wiley joined All-Steel-Equip in 1923, and 
served as equipment division sales man- 
ager for several years. He was promoted 
to advertising manager in 1931. 


Col. Deeds Armco Director 


F A. DEEDS was elected a director 

* of the American Rolling Mill Co., 
Middletown, Ohio, on January 7. This fills 
the vacancy occurring through the death of 
James P. Orr of Cincinnati. While Col. 
Deeds lives in New York a considerable 
portion of the time he still retains his home 
in Dayton, Ohio. He has large interests 
in the Miami Valley. He is chairman of 
the board of the National Cash Register 
Co., and is largely interested in the Gen- 
eral Machinery Corp., with several plants 
in Hamilton, Ohio. Col. Deeds’ various 
industrial interests have given him a very 
intimate contact with industry and business 
generally in Europe, which will be valuable 
to Armco, which has substantial interests 
in Continental Europe and in England. 


Cornell with Magnavox 


J IRVING CORNELL has been ap- 
* pointed chief engineer of the Magna- 
vox Co., Fort Wayne, Ind. He was 
formerly in the ra- 
dio engineering de- 
partment of Gen- 
eral Electric Co., 
at Schenectady, 
where he worked 
on audio frequency 
and power supply 
development as sec- 
tion engineer. He 
was also in charge 
of design and de- 
velopment of au- 
dio circuits, power 
supply and _ trans- 
formers for R.C.A. 
Victor at Camden, 
N. J. In his ten years experience with 
these companies he has done considerable 
work in adapting electrolytic capacitors to 
general receiver requirements. His back- 
ground in this field will be valuable to 
him in the design and adaptation of ca- 
pacitor components in the sound reproduc- 
tion apparatus made by Magnavox who 
have just announced a new etched plate 
construction for electrolytic capacitors. 
He is a graduate of Worcester Poly- 
technic. 


J. Irving Cornell 


Changes at G-E 

EVERAL changes in the specialty ap- 

pliance sales department of G-E at 
Cleveland, Ohio, have been announced by 
P. B. Zimmerman, department manager. 
A. M. Sweeney has been appointed chair- 
man of the newly created works manage- 
ment committee, electric refrigeration de- 
partment, for both the Schenectady and 
Erie plants of the company. He will 
continue as sales manager of the depart- 
ment with headquarters at Nela Park, 
Cleveland. R. C. Cameron, who has had 
charge of department store sales activities 
since affiliating with the company three 
years ago, has been appointed assistant 
sales manager. He will continue to have 
general charge of the department store 
division. A. O. Anderson has been ap- 
pointed department store specialist, work- 
ing under the direction of Mr. Cameron. 
He will make his 
headquarters in 
New York. Mr. 
Anderson _ joined 
the company De- 
cember 1. For the 
last four and one- 
half years he was 
eastern field man- 
ager for the Jam 
Handy Picture 
Service, Inc., of 
Detroit. Ax “Ee 
Scaife has suc- 
ceeded W. J. Daily 
as advertising and 
sales promotion 
manager. In his new position he will 
continue to direct the preparation and dis- 
tribution of sales training services. W. D. 
Galpin, who succeeds Mr. Scaife as retail 
division manager, spent a number of years 
in Europe with the International Gen- 
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Illustrating electrical and mechanical possibilities oj 
Perfect doming over forehead and under chin. Wax-like smoothness. No sharp 
edges. Adjustable head size. Shock resisting. Shock absorbing . And it weighs 
only 19 ounces! . . . This Welder’s Helmet is built up around the electrical and 
mechanical strengths and workabilities of National H-A-R-D Vulcanized Fibre. 
Nearly every day, somebody, in some industry, working with our engineering department, finds in 


the properties and characteristics peculiar to National H-AR-D Vulcanized Fibre and/or Phenolite, 
laminated bakelite, a new short cut, betterment, or economy in product or plant equipment. 


NATIONAL VULCANIZED FIBRE COMPANY 


WILMINGTON, Detaware, U.S. A., (OFFICES IN PRINCIPAL CITIES) 








eral Electric Co. and in South Africa, his 
native country, in the employ of the South 
Africa General Electric Co. at Johannes- 
burg. Returning to the United States he 
joined the sales staff of the G-E home 
laundry equipment department at Bridge- 
port at the time of its organization. More 
recently he was transferred to the Bridge- 
port headquarters staff. 

W. E. Landmesser, who has been man- 
ager of G-E’s commercial division since 
its organization in May, 1928, has been 
appointed chairman of the works manage- 
ment committee, electric refrigeration de- 
partment, for the plant at Fort Wayne, 
Ind. Mr. Landmesser who has been with 
the company ten years will continue to 
make his headquarters in Cleveland. Pre- 
vious to his appointment as commercial 
division manager he was a district sales 
representative at Philadelphia. A new 
campaign division has been established 
with Jean DeJen as manager. DeJen also 
will be a member of the sales committee. 
He became affiliated with G-E in 1930 and 
has conducted the department’s sales cam- 
paigns. M. D. Grow, who will continue 
to be associated with Mr. Scaife in the 
preparation and distribution of sales train- 
ing services, is made a member of the 
sales committee. He joined the merchan- 
dising division three years ago. 

C. K. Skinner has been appointed de- 
signing engineer of the home laundry 
equipment section and C. O. Hull designing 
engineer of the wire and cable section 
of the merchandising department of Gen- 
eral Elecric Co. at Bridgeport, Conn. 

R. M. Spurck, formerly assistant man- 
ager of the switchgear engineering de- 
partment in Philadelphia, has been named 
manager of sales of the circuit breaker 
section of the switchgear sales division of 


Major Events 


G-E Orders Increase 
Se . received by the General Elec- 


tric Company during the year 1934 
amounted to $183,660,303, compared with 
$142,770,791 for 1933, an increase of 29 
per cent. Orders for the quarter ended 
December 31 amounted to $51,046,760, 


compared with $37,985,790 for the last 
quarter of 1933, an increase of 34 per 
cent. Sales billed and earnings for the 


year 1934 are not yet available. The com- 
plete annual 1 
March. 


report will be issued in 


Washer and Ironer Sales Rise 


OS eccinteage sage WASHER factory ship- 
ments in November totaled 76,206, an 
increase of 8 per cent over 70,118 in 
November, 1933. According to the latest 
figures for the industry reported by J. R. 
3ohnen, secretary of the American Wash- 
ing Machine Manufacturers’ Association, 
Chicago, Ill., this brings the eleven month 
total to 1,164,921 and reveals that 1934 
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G-E in that city and H. E. Starbuck, for- 
merly manager of sales of the circuit 
breaker section, has been appointed gen- 
eral assistant in switchgear sales. 

S. V. Travis has been appointed man- 
ager of the generator and converter divi- 


sion succeeding the late G. F. Brown. 


Robinson with Janette 


M AX L. ROBINSON, who was sales 
manager for Roth Brothers and Co. 
for eight years, is now assistant sales man- 
ager of Janette Mfg. Co., 556 West Monroe 
Til. 


st ( hicago, 


Holmes Leaves Frink 


AMES T. Holmes, chief engineer of 
the Frink Corp., Long Island City, N. Y., 

for the past 20 years, has announced his 
resignation from that company as of Jan 
nary 9. Mr. Holmes has not yet an- 
nounced his plans for future activity but 
he will probably continue in the lighting 


equipment field with which he has heen 
associated for many years. 
Walker with Garfield 
RANCIS J. Walker, formerly sales 
manager of the Connecticut Molded 


Products Co. of Meriden, Conn., is now 
sales manager of Garfield Mfg. Co., 
molded composition manufacturers, at Gar- 
field, N. J. Mr. Walker has been engaged 
in the molding industry for a number of 
years and prior to his Meriden connection 
he was supervisor of sales in the molded 
insulation division of the Economy Fuse 
& Mfg. Co. in Chicago 


of the Month 


its will exceed 1,200,000, highest in 
industry’s history. 

Ironer shipments for 1934 are expected 
to attain a total of 110,000, compared to 
69,991 in 1933. In spite of steadily rising 
material and labor the industry’s 
revenue for 1934 may total slightly under 
that of 1933. 
washers has dropped 50 per cent in five 
years. Forty per cent of the industry’s 
competitive volume sold at cost or 
below in 1934. Mr. Bohnen stated “We 
expect 1935 production to exceed 1934. 
The industry’s highest previous year was 
1929 with shipments of 1,040,000 washers. 
Last year was second with 1,030,000.” 


sn mel 


the 
costs, 
The average retail price of 


was 


Mickey Mouse Helps Lionel 
a CORPORATION, Irvington, 
mM. 3 


toy manufacturers, has been car- 


ried back to solvency by Mickey and Min- 
nie Mouse, according to The New York 
Times, which tells how and why Federal 
Judge Guy L. 


Fake, discharged equity re- 









ceivers and turned assets of $1,900,000 back 
to the company. It was Mickey and Min- 
nie’s excursion into stem-winding railroads 
that chiefly raised the $296,197 by which 
all claims were paid in full. 

On the eve of the Christmas season, 
Worcester Bouck, one of the receivers, de- 
signed the hand car, with a strong spring 
engine that, with Mickey and Minnie as 
governors, would send it at least ten times 
around the track. A license from Walt 
Disney was obtained and Mickey and Min- 
nie appeared on the toy in brightly painted 
plaster of paris with flexible rubber legs. 

Stores handling toy trains hit upon it 
as a newspaper advertising leader and 253,- 
000 were sold. With each set of the car 
and tracks of the novelty, the Lionel com- 
pany enclosed a circular picturing new 
streamlined electrical and mechanical trains, 
extolling their similarities in endurance and 
performance to the hand gear and offering 
additional trackage for more complicated 
railroad systems. Repeat orders rolled in. 

The court congratulated the receivers on 
the “successful operation of the company, 
placing it back on its feet.” 


Cutler-Hammer Shipments Up 


UTLER-HAMMER, INC., 1264 St. 
Paul Avenue, Milwaukee, Wis., re- 
ports net shipped sales for year ended 


December 31, 1934, totaled $5,116,098 com- 
paring with $3,655,367 in 1933. For the 
final quarter of 1934, net shipments for 
Cutler-Hammer: were $1,300,250 against 
$1,141,642 in preceding quarter and $1,046,- 
450 in fourth quarter of preceding year 


Engineering Index to Continue 


NNOUNCEMENT is made by Collins 

P. Bliss, dean of the School of 
Engineering at New York University and 
president of the board of directors of 
Engineering Index, Inc., that the Index 
will appeal to the nation’s industry operat 
ing in technical fields for a working capital 
fund of approximately $160,000 with which 
to continue and to spread its use through 
out engineering offices, libraries and colleges 
over a five-year period after which it 
is estimated the project will be self 
sustaining. National committee headquar- 
ters have been established in the National 
Association Building, 25 West 43rd St., 
New York. 

The board of directors includes, besides 
Dean Bliss, Harold V. Coes, manager, in 
dustrial department, Ford, Bacon and 
Davis; Ralph E. Flanders, president, Jones 
and Lamson Machine Co., also president 
of A. S. M. E.; Robert M. Gates, vice 


president, Combustion Engineering Com- 
pany, Inc.; and Clarence F. Hirshfeld, 
chief, research department, Detroit Edi 


son Co. Miss Granville Meixell, librarian 
of Applied Science Library at Colum 
bia University, represents the Special 
Libraries’ Association on board of trustees : 
C. L. Warwick, secretary-treasurer of the 


\merican Society for Testing Materials; 


I’. C. Zeisberg, E. I. duPont de Nemours 
Co., representing the American Institute 


of Chemical Engineering; and Lester C 
Morrow, editor of Factory Management 
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and Maintenance, as a representative at 
large, are also trustees. 

In 1923 the A. S. M. E. voted to dis- 
continue operation of the Index. It was 
formally incorporated as a _ non-profit 
organization last June. It is a complete 
catalog, with annotations, of technical 
literature in all branches of engineering ; 
it is published in two separate forms, an 
annual volume similar to complete indexes 
in other scientific fields, and a cumulative 
card index of technical literature sub- 
divided into approximately 280 divisions 
which may be had in any desired combina- 
tion. 


Westinghouse Sales Gain 73 Per Cent 


ALES of merchandise by the Westing- 

house Electric and Mfg. Co. in 1934 
were 73 per cent larger than in 1933, mak- 
ing the biggest year on record. 

R. C. Cosgrove, manager of household 
refrigerator sales, announced recently that 
company expects to sell 40 per cent more 
refrigerators this year than in 1934. 

Air conditioning equipment sales have 
set new records since the first of the year, 
as reported by S. F. Myers, sales man- 
ager of that department. The dollar vol- 
ume, in sales made the first four work- 
ing days in January of 1935, was greater 
than that obtained throughout the months 
of December and January twelve months 
ago. Business in this line is maintaining 
a steady volume and there is a noticeable 
increase in active sales negotiations. Both 
sales and manufacturing programs con- 
cerning Westinghouse air conditioning 
equipment have been geared to a 100 per 
cent increase in business, for 1935, over 
that obtained in 1934. 


Construction Gains 23 Per Cent 


ONSTRUCTION industries in the 37 

eastern states ended the year 1934 with 
a contract total of $1,543,101,300 for all 
classes of construction according to F. W. 
Dodge Corporation. This was a gain of 
about 23 per cent over the total for 1933, 
the increase occurring entirely in the 
sphere of public work. For the final 
month of 1934 the contract volume was 
smaller than in either the previous month 
or in December, 1933; in fact the total 
of $92,723,700 was lower than for any 
month since July, 1933. The loss for 
November, 1934, was 17 per cent while the 
decline from December, 1933, amounted 
to 55 per cent. The year 1934 showed 
contract gains over 1933 in each of the 
ten general classes of construction, except 
factories and residential building. The de- 
cline in factory construction totaled almost 
10 per cent while the loss in residential 
building was less than % of 1 per cent. 
An increase of more than 50 per cent was 
reported in commercial buildings; awards 
for educational buildings were practically 
treble those of 1933; hospital and institu- 
tional building showed only a slight ad- 
vance; public buildings increased by about 
5 per cent; religious and memorial build- 
ings gained less than 5 per cent; social and 
recreational buildings increased by some- 
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thing more than 50 per cent; public works 
of engineering types increased by about 
25 per cent; while public utility structures 
shared in the general advance, too, the 
gain being more than 20 per cent. 

Improvement over 1933 in total contracts 
was shown in each of the thirteen major 
districts in the area east of the Rocky 
Mountains, except upstate New York. For 
residential building alone, however, gains 
between 1933 and 1934 were limited only 
to the following major areas: Middle 
Atlantic; Southeastern; Chicago; South- 
ern Michigan; St. Louis; and the New 
Orleans territory. For non-residential 
building types gains between the two 
years were shown in contracts in each of 
the thirteen territories with the exception 
of Texas. Contemplated construction re- 
ported during December for all classes of 
construction in the 37 eastern states as a 
whole totaled $212,813,700 as against $205,- 
207,300 in November, 1934, and $778,030,- 
600 in December, 1933. Losses between 
December, 1933, and December, 1934, in 
new planning were shown for each of the 
ten general classes of construction, except 
commercial buildings, factories and resi- 
dential buildings for which gains were 
recorded. 


RCA Units Consolidated 
CA Victor Co. and RCA Radiotron Co., 


both wholly owned by the Radio Corpora- 
tion of America, 30 Rockefeller Plaza, 
New York, have been consolidated into the 
RCA Manufacturing Company, Inc. The 
change has been made primarily for con- 
venience of operation. The use of present 
trade-marks will be continued through an 
RCA Victor Division and an RCA Radio- 
tron Division of the new company, of 
which E. T. Cunningham will be president 
and Mr. Sarnoff chairman. Lawrence B. 
Morris has been appointed vice-president 
and general manager. The factories lo- 
cated at Camden, N. J., and Harrison, 
N. J., will continue their operations as 
formerly. 

At the regular meeting of the board 
of directors of the Radio Corporation 
of America held on January 18, 1935, 
dividends were declared covering all arrears 
on the ‘A’ preferred stock of the corpora- 
tion. Dividends on the ‘A’ preferred have 
not been paid since the first quarter of 
1932. The action of the directors provides 
for the payment in full of all arrears on 
this class of stock for the period April 1, 
1932 to December 31, 1934. The total 
amount which will be paid in dividends, 
approximately $4,520,000, will be made on 
February 19, to stockholders of record at 
the close of business on January 29, 1935. 


Construction Equipment Sales Up 
ORTER-CABLE MACHINE CO,, 


Syracuse, N. Y., whose products are 
used principally in the construction field, 
announced a 40 per cent increase in busi- 
ness for 1934, and the largest volume since 
1931. Company representatives in all parts 
of the country report improved confidence 
among builders, because of increased ac- 
tivity in construction plans now in sight. 


Power Output 


5 fiche power output in the United 
States for the week ended Jan- 
uary 19 was greater than for any 
other comparable week, except the 
third week in January, 1930—as re- 
ported by the Edison Electric In- 
stitute. Production reached 1,778,- 
273,000 kilowatt-hours, which was 
only 38,034,000 kilowatt-hours, or 
2.1 per cent, behind the all-time rec- 
ord for the week. Following are 
the percentage comparisons of the 
two weeks ending January 19 with 
the corresponding weeks of 1934: 


-—Weeks Ended— 
Jan. 19 Jan. 12 


New England + 6. 7.7 
Middle Atlantic + 7.1 5.4 
Central Industrial .... +11.9 8.7 
West Central . 4.1 
Southern 
Rocky Mountain 
Pacific Coast 

Entire United States. + 9.4 


The total figure for November 
1934 was 7,160,756,000  kilowatt- 
hours, an advance of 4.8 per cent 
over November, 1933. This shows 
a steady gain from September, when 
a decrease of 1.4 per cent was regis- 
tered—the only monthly decline re- 
ported during 1934. The figure for 
December is expected to show a 
still further increase. 





Industrial Gains General 


PERATING schedules in nearly all 

divisions have been broadened to such 
an extent that increased activity now is 
being reported all down the line of general 
industry, with many plants running practi- 
cally at capacity, according to a Dun & 
Bradstreet review of business. While the 
automobile and steel industries maintain 
their leadership for the extent of the per- 
centage increases being recorded, note- 
worthy gains are being registered for the 
production of coal, electric output, textiles, 
hosiery, furniture, hardware, and farm 
equipment. 

This review also declares that the grow- 
ing agitation in some sections of the coun- 
try for rate reductions on electric current 
has resulted in many manufacturers of 
electrical appliances setting ahead their 
production plans for the second and third 
quarters. Many of the manufacturers of 
electrical appliances aftd equipment in- 
creased sales in 1934 by 25 to 30 per cent 
and view the prospects as encouraging 
for a repetition of this progress in the 
current year, with the widest increase in 
schedules during the third and fourth 
quarters. 

Business failures in the United States, as 
reported to this source, for the week 
ended January 17 numbered 274. This 
figure compared with 282 in the week pre- 
ceeding and with 333 a year ago. Retail 
failures dropped to 165 from 185 in the 
previous week and there were 6 fewer 
defaults in other commercial lines. 
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WHEN DESIGNING the new ITELITE 
line of circuit breakers the electri- 
cal engineer and the product de- 
signer had to agree upon a material 
that would meet the technical de- 
mands of one and also the appear- 
ance demand of the other. The 
one material that satisfied both was 
Bakelite Molded. 

These circuit breakers, made in 
one, two and three pole units are 
completely housed in a two part 


Bakelite Molded case." 


The rear sec- 





BAKELITE CORPORATION, 247 Park Avenue, New York, N. Y 


BAKELITE 


The registered trode morts ows obove distinguish @atenols 


CORPORATION OF CANADA, 


BETTER Electrically and Optically 
through using Bakelite Molded 


tion, for mounting the circuit break- 
ing mechanism is formed in one 
piece with all necessary lugs, bosses, 
channels, recesses, through holes, 
and partitions molded in. The 
numerous threaded metal inserts 
for mounting electrical parts and 
for terminals are firmly embedded 
in the molding operation. The di- 
electric strength of Bakelite Molded 
simplified the insulation problem 
and provided a “dead front” for the 
devices. 
























































































a 


LIMITED, 163 Dufferin 


ae 




























































From an appearance standpoint 
the use of Bakelite Molded was 
equally successful. Every detail of 
the attractive design, including the 
grooved panels, the necessary letter- 
ing and the flat lustrous surfaces, is 
accurately reproduced in the mold. 
No subsequent polishing or enamel- 
ing is required. 

Because of its high insulation 
value, strength, resistance to moist- 
ure, heat, cold, oils, and most chem- 
Bakelite Molded 


has proved to he: an ideal insulation 


icals and fumes, 


material for electrical devices and 
appliances of many kinds. There are 
several types of this material all of 
which are illustrated and described 
in our booklet 25M, “Bakelite 
Molded”. Your request will bring 
a copy by return mail. 


(Left) Three pole Itelite circuit breaker 
with Bakelite Molded case. Designer, 
Harrie A. Bell. Manufacturer, I.T.E. Cir- 
cuit Breaker Co., Philadelphia, Pa.( Above) 
Single pole Itelite Bakelite Molded circuit 
breakers assembled on panel. 
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Association Activities 


Fifth Packaging Exposition will be held 
March 5-8 at the Palmer House, Chicago, 
Ill., under the auspices of the American 
Management Association. Robert Everett 
Associates, Inc., 232 Madison Avenue, New 
York, N. Y., will handle the exposition 


New York Board of Fire Underwriters, 85 
John Street, New York, reports that A. 
R. Small has been elected president of 
Underwriters’ Laboratories to fill the va 
cancy caused by the death of Dana Pierce. 
Mr. Small has moved to the home office in 
Chicago. The annual meeting of the 
National Board will be held May 23 at the 
Waldorf-Astoria Hotel in New York. 


International Association of Electrical In- 
spectors, New York Chapter, announces a 
new committee on public relations of which 
James Smith, 155 East 44th St., New 
York, has been appointed chairman. The 
aims of the committee are to collect and 
disseminate information relative to the 
proper and safe use of electricity and 
to promote closer cooperation between 
inspectors, inspection departments, the elec- 
trical industry and the public. 


Electrical Manufacturers’ Trade Show of 
1935, sponsored by the Electrical Manu- 
facturers’ Representatives Club of New 
England, will be held February 27-28 at 
the New Edison Building, 182 Tremont 
Street, Boston, Mass. The exhibition 
which will be held with the cooperation 
of the Metropolitan Electrical League will 
include products of 200 factories, accord- 
ing to W. V. Haynes, secretary of the 
club and chairman of its trade show com- 
mittee, 675 Concord Avenue, Cambridge 


National Industrial Service Association will 
hold annual convention February 11 at 
the Cincinnati Club, Cincinnati, Ohio, to 
which all members of the electrical and 
mechanical service industry as well as 
N. I. S. A. members are invited to attend. 
The general meeting will be preceded by 
a special meeting of the executive com- 
mittee and directors on Sunday, February 
10. Further details may be obtained by 
addressing F. W. Willey, of the Willey- 
Wray Electric Co., 1523 Central Parkway, 
Cincinnati, Ohio, chairman of the conven- 
tion committee, or from national head- 
quarters at 500 Fifth Avenue, New York. 
A discussion of the distribution policies 
of the motor manufacturers will be a fea- 
ture of the convention program. Recent 
revisions in manufacturers’ discounts and 
schedules, a question that has given con- 
cern to the motor service industry, will 
be the principal topic of the convention. 


Radio Manufacturers Association, 131 
F Street, N.W., Washington, D. C. Sub 
stantial progress on the national radio pro- 
motion project of the R.M.A. was reported 
to the board of directors at meeting held 
in Chicago on January 10, when the board 
provided for further development of the 
project and considered important radio and 
other industrial legislation expected in the 
new Congress and forty-four State Legis- 
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latures now convening. The R.M.A. de- 
cided to include sponsorship by the asso- 
ciation of a radio public show next Oc- 
tober in Chicago, under private manage- 
ment. Commander E. F. McDonald, Jr., 
Chicago; George A. Scoville, Rochester, 
N. Y., and N. P. Bloom, Louisville, Ky.., 
were added as members of the trade pro- 
motion committee, to assist Powel Crosley, 
Jr., chairman. George A. Scoville, who 
is vice-president and general manager of 
Stromberg-Carlson Telephone Mfg. Co., 
was also elected a director. 

\ meeting of the tube division of 
R.M.A. in New York on February 11 is 
being arranged to consider the recent re- 
quest from the French Government to the 
association for cooperation in allocation 
of quotas for tube imports of France. The 
request was referred by the board of di- 
rectors to the tube division of which S. W. 
Muldowny of New York, is chairman, and 
a representative of the French Govern- 
ment is now in this country for a confer- 


Meetings Ahead 


National Electrical Manufacturers As- 
sociation—-Mid-winter conference, Febru- 
ary 6-8, at the Waldorf-Astoria Hotel, 
New York. W. J. Donald, managing di- 
rector, 155 E. 44th St., New York. 


American Ceramic Society—A nnua! 
meeting and exposition February 17-22 
at Hotel Statler, Buffalo, N. Y. Ross C. 
Purdy, secretary, 2525 N. High Street, 
Columbus, Ohio. 


National Association of Coin Operated 
Machine Manufacturers—-Fifth annua] 
exposition and meeting February 18-21 
at the Hotel Sherman, Chicago, Ill. C. S. 
Darling, secretary, 120 S. La Salle Street, 
Chicago, IIl. 


American Society for Metals—Chicago 
Chapter—Monthly meetings February 6, 
14, 20; March 14, 20. K. H. Hobbie, 
secretary, 1140 West Washington Boule- 
vard, Chicago, III. 

New York Chapter—Monthly meetings 
February 19 and March 18 at Hotel Penn- 
sylvania, New York. T. N. Holden, sec- 
retary, 1219 Glenwood Road, Brooklyn, 
a # 


Electrical Manufacturers’ Trade Show— 
February 27-28 at New Edison Bldg., Bos- 
ton, Mass. W. V. Haynes, secretary, 
Electrical Manufacturers’ Representatives 
Club of New England, 675 Concord Ave., 
Cambridge, Mass. 


American Society for Testing Mate- 
rials—Group meetings of A. S. T. M. 
committees, March 4-8. Regional meet- 
ing, March 6. R. E. Hess, assistant sec- 
retary, 260 S. Broad St., Philadelphia, Pa. 


American Management Association 
Fifth Packaging Exposition, March 5-8, 
at Palmer House, Chicago, Ill. Rdbert 
Everett Associates, 232 Madison Ave., 
New York. 


National Fire Protection Association, 
Electrical Committee—Biennial meeting 
March 19-22 at Electrical Association of 
New York office, 46th St. and Lexington 
Ave., New York. A. R. Small, chairman, 
109 Leonard St., New York. 


Electrochemical Society—Spring meet- 
ing, March 21-23, at New Orleans, La. 
Colin G. Fink, secretary, Columbia Uni- 
versity, N. Y. 





ence with R.M.A. officials regarding action 
by the association in the intricate problem 
of French tube allocations. For further 
discussion of tube standards, the tube com- 
mittee of the engineering division met 
January 25 in New York, with Roger M. 
Wise of Emporium, Pa., presiding. 

Many radio and affiliated organizations 
have responded most favorably to R.M.A. 
invitations for the cooperative campaign to 
remove and reduce sources of radio inter- 
ference. Dr. W. R. G. Baker of Camden, 
N. J., chairman of the R.M.A. engineering 
division, and Virgil M. Graham of Ro- 
chester, N. Y., chairman of the standards 
section, with Dr. Alfred N. Goldsmith of 
New York, chairman of the organization 
committee on the interference project, are 
arranging detailed plans for consideration 
by the general industry committee. 


Industrial Arts Exposition of 1935 will be 
held in New York April 15 to May 15, 
with leading concerns in more than 20 
separate industrial fields cooperating, ac- 
cording to announcement by the National 
Alliance of Art and Industry. The expo- 
sition will occupy 44,000 square feet in 
the Rockefeller Center Forum before an 
estimated attendance of 200,000 visitors 
who will discover the latest product of 
every important sector of industry. 

The following are among the members 
of the sponsoring committee: Robert C. 
Stanley, International Nickel Co.; Allan 
Brown, Bakelite Corp.; Rodney Chase, 
Chase Brass & Copper Co.; T. K. Quinn, 
General Electric Co.; Edward T. Cunning- 
ham, RCA-Victor Co., and I. W. Kokins, 
Warren-Telechron Co. 


American Association for the Advancement 
of Science elected Dr. Karl T. Compton 
president at the annual meeting held in 
Pittsburgh, Pa., December 27-30. Dr. 
Compton succeeds Professor Edward L. 
Thorndike of Columbia University. 


National Fire Protection Association. A. R. 
Small, chairman of the Electrical Com- 
mittee, 109 Leonard Street, New York, 
has released report of the special com- 
mittee on bare neutral inside wiring sys- 
tems, also a copy of a minority report by 
a member of that committee. These re- 
ports will have attention at the regular 
hi-annual meeting of the Electrical Com- 
mittee of N. F. P. A. to be held in the 
rooms of the Electrical Association of 
New York at 46th Street and Lexington 
\ve., New York, March 19-22 inclusive. 
Copies of Article Committee reports may 
he obtained from Victor H. Tousley, sec- 
retary, 612 N. Michigan Ave., Chicago, 
Ill., and comments on the proposals and 
recommendations for changes in the 1933 
edition of the National Electrical Code 
may be filed with either Mr. Small or Mr. 
Tousley or with the executive office of the 
N. F. P. A., 60 Batterymarch St., Boston. 


National Association of Purchasing Agents, 
Inc., announces annual convention and In- 
form-a-Show to be held May 20-23 inclu- 
sive in the Waldorf-Astoria Hotel, New 
York. George M. Tisdale, United States 
Rubber Products, Inc., is general chairman 
ot the convention committee. J. H. Leo- 
nard, secretary of the Purchasing Agents 
Association of New York, which local 
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‘THere is no substitute for experience in assuring 
to the fullest extent the inherent advantages of ball 
bearings for electric motors. The proper fit, the 
best lubricant and the most suitable housing design 
are more than theory—they are the product of long 
years of cooperation with motor builders and users. 

That is why Fafnir offers you ball bearings, plus. 


Fafnir’s accumulated knowledge, embracing every 
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FAFNIR BALL BEARINGS 






type of motor and motor service, insures the correct 
bearing and the exact bearing fit. Continued lubri- 
cation research enables Fafnir to specify the ideal 
lubricant. And the experience embracing every 
phase of industry gives Fafnir the facts upon 
which to recommend the most suitable housings. 

This specialized knowledge is yours for the 
asking. Make use of it, as hundreds are doing, and 
guarantee the full efficiency of your motors over 
long periods of time with a minimum of main- 
tenance. THE FAFNIR BEARING COMPANY, New 
Britain, Conn. Atlanta . . Chicago . . Cleveland 
Dallas . . Detroit Milwaukee . . Min- 
neapolis . . New York Philadelphia 








group will hold its regular meeting Feb- 
ruary 21 at the Builders Exchange Club 
in New York, is secretary for the con- 
vention committee. The committee also 
includes S. T. Edgerton, United States 
Rubber Products, Inc., for general enter- 
tainment; Lewis A. Jones, General Cable 
Corp., for hotels; E. B. Fielis, New York 
& Queens Light & Power Co., Long Island 
City, N. Y., committee treasurer; Carleton 
Reynell, Worthington Pump & Machinery 
Corp., Harrison, N. J., for golf; and T. 
C. Brownell, Kings County Lighting Co., 
Brooklyn, N. Y., for transportation. 
Space reservations for the 1935 Inform- 
a-Show have already been made by a num- 
ber of manufacturers including American 
Brass Co., American Steel & Wire Co., 
Wallace Barnes Co., Chase Brass & Cop- 
per Co., Thomas A. Edison, Inc., Hygrade 
Sylvania Corp., National Metal Edge Box 
Co., National Vulcanized Fibre Co., Scovill 
Mig. Co., Waterbury Button Co. and 
Youngstown Sheet & Tube Co. George S. 
Plate, Equitable Office Building Corp., 
New York, is in charge of arrangements 
for the Inform-a-Show. G. A. Renard, 11 
Park Place, New York, is executive 
secretary-treasurer of the N. A. P.A. 


With the Manufacturers 


Wilbur B. Driver Co. is the new name for 
the former Gilby Wire Co., of 150 River- 
side Ave., Newark, N. J. 


Engineering Products Corp., maker of mer- 
cury switches, has moved from Cambridge 
to 190 Willow St., Waltham, Mass. T. M. 
3urkholder is president. 


Rattan Mfg. Co., New Haven, Conn., an- 
nounces an addition to its line of solderless 
connectors. The new Marr connector has 
porcelain caps for high temperature appli- 
cations. Capacity, five No. 12 single braid 
rubber covered wires or equivalent. 


Binks Mfg. Co., 3140 Carroll Avenue, 
Chicago, Ill., announces that Leonard W. 
Horr, former Chicago manager of the 
Henry Vogt Machine Co., of Louisville, 
Ky., has become associated with the cool- 
ing equipment division of the Binks Com- 
pany which also recently announced two 
new spray guns, “Thor” models 5 and 6. 


Maurey Mfg. Corp. is the new name for 
the former Up-To-Date Machine Works, 
2912 South Wabash Avenue, Chicago, IIl. 
The company makes universal fractional 
horsepower single groove steel V-pulleys 
and screw machine products. FE. Maurey 
is president. 


Arco Company, 7301 Bessemer Avenue, 
Cleveland, Ohio, maker of paints, var- 
nishes, enamels and lacquers, announces 
foundation of the Arco Research Labora- 
tories. According to the Arcogram, the 
company bulletin, the research and develop- 
ment is under the direction of M. H. Cor- 
bin with the following personnel: A. E. 
Batterman, C. E. McLaughlin, T. Satava 
and F. H. Poland. 


DeBothezat Corp., formerly at 79 East 
130th Street, has moved executive offices 
to 100 Sixth Avenue, New York. The 
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company has been acquired by the Ameri- 
can Machine & Metals, Inc. and the fac- 
tory, for the production of disc pressure 
fans and blowers, has been moved to 
Green Island, Troy, N. Y. Ralph A. 
Stephan is general manager. 


Horton Mfg. Co., formerly at 730 Fry 
Street, Fort Wayne, Ind., has moved into 
its new factory at 731 Osage Street, in 
that city. The new plant with an area of 
110,000 square feet of floor space also 
houses the administrative, sales, service and 
advertising offices. The company has been 
making washing and ironing machines for 
64 years. 


Atlas Electric Products Co. has been estab- 
lished at Erie, Pa. by Emil Stranszky, 
formerly associated with the Warren Elec- 
tric Appliance Co., at Warren, Pa. The 
new company is bringing out a line of 
woven heater grids and portable electric 
heaters with woven grid elements. 


Square D Company, Detroit, Mich., an- 
nounces the introduction of a new line of 
Type D 30-ampere switches with a novel 
swing-out interior. The base and operat- 
mechanism are mounted on a metal 
supporting plate hinged to the side of the 
box. By pulling on the operating handle, 
the interior swings out away from the 
box, leaving the entire box area open for 
unobstructed wiring and conduit connec- 
tions. The new line is available in non- 
fusible and fusible straight 2-pole, 2-wire 
solid neutral and 3-wire solid neutral 
switches for 125-250 volts and 250 volts. 


General Plastics Inc., manufacturer of 
Durez synthetic plastic materials, has re- 
cently increased the capacity of its North 
Tonawanda, N. Y. plant by about 33 per 
cent, by adding a new three-story produc- 
tion unit to the existing buildings. 


ing 


Carl E. Swift Corp. has been organized at 
Holland, Mich., to make washing machines 
and other electrical appliances. The offi- 
cers are: Carl E. Swift, president; E. G. 
Landwehr, vice-president and treasurer ; 
Henry I. Stimson, secretary, and Frank E. 
Stearns, works manager. 


Branch Offices-Agencies 


Signal Electric Mfg. Co., Menominee, 
Mich., maker of fractional horsepower 
motors, fans and portable drills, announces 
the appointment of H. R. Hopkins Co., 
95 Fairmount Avenue, Philadelphia, Pa., 
as direct factory representative for that 
territory. 


Marblette Corp., manufacturer of cast 
synthetic resin at Long Island City, N. Y., 
has established sales office and display 
room in the Merchandise Mart, Chicago, 
Ill. The new office is in charge of R. C. 
Milner. 


Morgan Engineering Co., Alliance, Ohio, 
announces that J. J. McQuillen, Pitts- 
burgh district manager, has been granted 
requested leave of absence. Mr. McQuil- 
len has been associated with the company 
for forty-five years. S. R. Cox, Jr., ap- 


pointed to fill the vacancy with headquar- 
Oliver Building, 


cove tn ‘the Pittsburgh, 






Pa., was formerly sales engineer for the 
Hyatt Roller Bearing Co., and previously 
connected with Carnegie Steel Co. 


Fred S. Winfield has joined the field staff 
of Aluminum Industries, Inc., of Cincin- 
nati, Ohio, as sales engineer with head- 
quarters at Detroit, Mich., assistant to 
B. J. Plumley, district manager in the 
latter city. Mr. Winfield was formerly 
with Timken Roller Bearing Co., at Can- 
ton, Ohio. He later joined the Detroit 
Ball Bearing Co., as sales engineer and 
served in that capacity until January, 1933, 
when he joined the Hoover Steel Ball Co. 
at Ann Arbor, Mich. 


llg Electric Ventilating Co., 2850 North 
Crawford Avenue, Chicago, Ill., announces 
that its rapidly improving business has 
made it desirable to appoint representatives 
in territories centering in Des Moines, 
Omaha and Tulsa, as follows: N. J. Big- 
ham, Des Moines, Ia.; George C. Mittauer, 
4966 Hamilton Avenue, Omaha, Neb., and 
P. E. Ebersole, 214 South Victor, Tulsa, 
Oklahoma. 


Tobey Yost, for more than 17 years Pa- 
cific Coast manager of the Trumbull Elec- 
tric Mfg. Co., has established a manufac- 
turers’ agency known as the Henry F. 
Yost Co., at 1264 Folsom St., San Fran- 
cisco, Cal. The company will represent 
and warehouse a number of nationally 
known electrical lines in the northern 
California territory. Among the lines 
represented is the floodlighting equipment 
of the S & M Lamp Co., Los Angeles. 


Belden Mfg. Co., 4633 West Van Buren 
St., Chicago, Ill., has opened a warehouse 
in Philadelphia, Pa. Complete stocks of 
magnet wire will be carried. A new soft 
rubber plug assembly division will also be 
operated here. E. V. (Bob) Blake, for 
eight years connected with Belden in the 
capacities of territorial representative and 
sales service manager, will be in charge, 
as eastern manager. The new branch is 
located in the New Terminal Commerce 
Bldg., 401 North Broad St., Philadelphia. 


New Jersey Zinc Sales Co. has purchased 
from the estate of Ralph E. Potter, who 
was associated with the company for many 
years, the business and good-will of David 
Randall & Co., and will continue this busi- 
ness in the name of The New Jersey Zinc 
Sales Co. The company will operate 
from the same Boston address, 55 Kilby 
Street. George W. Harragan will con- 
tinue as New England representative. 


Obituary 


John J. Ghegan died January 9 at his home 
in East Orange, N. J., following a brief 
illness. He was 83 years old. In 1885 
Mr. Ghegan entered the employ of J. H. 
Bunnell & Co., New York manufacturers 
of telephone and telegraph equipment, as 
technical adviser. In 1903 he became 
president of the Bunnell company and 
served in that capacity until 1926, when he 
retired. 
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NEW STYLE AND BEAUTY 
TO HARMONIZE WITH 
YOUR PRODUCT 






The new Underwriters’ Labora- 
tories mark of approval appears 
on every General Electric Rub- 


ber Plug. 





This familiar bracelet-label iden- 
tifies the cord as listed by 
Underwriters’ Laboratories, Inc. 


The symbol of dependability. 


THE MODERNE NO. 30 


Every General Electric All-rubber Plug is moulded on the cord... 
not simply attached, assuring utmost safety and reliability. Write for 
complete information and samples to Section Q-272, Merchandise 


Department, General Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 










MERCHANDISE DEPARTMENT, 
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GET THIS New Handbook 


ON THE USE OF THERMOSTATIC BIMETAL* 
FOR AUTOMATIC TEMPERATURE CONTROL 


LAMINATED METALS 
AND CONTACTS 


This book also describes lam- 
inated electrical contact but- 
tons made ofsilver backed-up 
with a non-precious metal... 
that wear longer than solid 
silver, reduce assembly time 


and costs. Also data on lam- 

i 2 i nd non-pre- 

inated precious and non-pre l © many a de- 
cious metal sheets, tubes and ; } 
wires for making corrosion- signer responsible 
resistant equipment where 


: for developing new 
precious metals must be used. 


products or inject- 
ing new sales features into older ones, this new handbook 
on thermostatic bimetal may suggest a profitable idea. 
For years Truflex elements have provided scores of de- 
vices, heated with coal, gas, electricity, oil, hot water or 
steam, with reliable, automatic temperature control... 
have supplied new sure-fire selling features and in many 
instances lowered manufacturing costs. 


Here in one convenient book are summed up and pre- 


sented in concise, usable form all of the facts about 


every type of bimetal now in use. General Plate Co. en- 
gineers have compiled this valuable information during 
their years of experience in designing Truflex thermostat- 
ic elements . . . the many and varied uses of thermostatic 
bimetal . . . the shapes most generally used . . . how to 
choose the proper type, shape, and size of bimetal ele- 
ment... characteristictemperature and deflection curves 
...and a series of newly-developed nomographic charts 
which reduce preliminary calculation of elements to a 
minute or less... together with other useful data. 


The coupon below will bring you a copy of this useful 
handbook—post-paid and entirely without obligation. 
Mail it today. 


Truflex is a permanently fused laminated metal that bends or 
deflects when exposed to a temperature change. Truflex has 
uniform deflection and a minimum of thermal hysteresis. 


GENERAL PLATE COMPANY, 30 Forest Street, Attleboro, Mass. 


Gentlemen Please send me free,.postpaid, my copy of your new 


handbook on Truflex Thermostatic Bimetal. 
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Motors, Drives, Controls 


201. EXPLOSION - PROOF MOTORS. Bul- 
letin No. 13 describes and illustrates motors de- 
signed for gasoline pumps, also explosion-proof 
gearmotors furnished in a variety of designs, 
including an unusual type of dual output shaft 
gearmotor with two slow-speed shafts permitting 
the installation of pumps back to back. Cutaway 
view of fan-cooled construction and illustration 
of method of attaching fan housing and cool- 
ing fan to standard intermittent duty motor, 
making both motors interchangeable on the same 
mounting dimensions. 4 pages. Leland Llec- 
trie Co. 


202. SYNCHRONOUS MOTORS. Bulletin, 
16 pages, covers the development of the syn- 
chronous motor since 1905. Illustrations of 
various types of rotors with details of construc- 
tion. The mechanical design of motor frames 
and frame plate construction is explained with 
line illustrations. This informative booklet also 
contains some interesting pictures of typical syn- 
chronous motor installations. Crocker-Wheeler 
Electric Mfg. Co. 


203. MOTOR PRICE WHEEL. An unusual 
pricing device which consists of two fibre discs 
about 8 inches in diameter, printed in attractive 
colors which quickly and accurately tells the 
frame sizes and list prices of 448 popular sizes 


and types of motors. Louis Allis Co. 
204. MOTOREDUCERS. Bulletin, 32 pages, 
describes and illustrates motoreducers in open 


and totally enclosed fan-cooled types for vertical 
and horizontal mountings. Dimension tables, 
horsepower ratings and speed reductions also 
tables of maximum overhung load in pounds 
and maximum allowable upward and downward 
thrust, suggestions for the buyer and other data. 
Includes illustrations of 21 typical applications, 


also data on couplings. Philadelphia Gear 
Works. 
205. BRUSH PHASE OF MOTOR MAINTE- 


NANCE. This booklet is a non-technical treatise 
on motor maintenance from the brush angle. It 
deals with the causes and cure of sparking, ex- 
cessive wear, etc., of brushes, commutators and 
slip-rings. Describes and illustrates with dia- 
grams, conditions of sparkless running and the 


effects of the applied load upon them. Brush 
characteristics, selection and manufacture and 
suggestions for proper maintenance methods. 


Ohio Carbon Co. 


206. COMMUTATOR BRUSHES. Catalog 
No. 6 contains operating and engineering in- 
formation on carbon brushes, with physical and 
electrical characteristics of each grade, illustra- 
tions of brush shunts, metal-graphite brushes for 
motors and generators, terminals and molded 
elevator contacts and other carbon specialties. 
List prices of special work on carbon, graphite 
and metal-graphite industrial brushes and shunts, 
also carb»n brush strips and carbon and graphite 


plates. Design of brush holders and shunt cable 
locations also _ illustrated. Superior Carbon 
Products, Inc. 

207. MAGNETIC CLUTCHES. Bulletin No. 
200 describes multiple disc magnetic clutches. 
Includes complete specifications on sizes from 
6 inch dia. and larger. Vagnetic Mfg. Co. 

208. MOTOR BASE. Folder describes and 
illustrates tension control motor base. Details 


of mounting for short-center drive applications 
and data tables. American Pulley Co. 


209. SPEED CONTROL ON SMALL MO- 
TORS. Bulletin V-F describes the Variac, a con- 
tinuously adjustable auto-transformer which com- 
bines the advantages of rheostat and transformer 
for speed control on small motors and for other 
applications and processes that depend on high 
efficiency and good speed regulation. General 
Radio Co. 


Machines and Equipment 


221. PORTABLE BELT SANDER AND 
GRINDER. Bulletin No. 204 tells about Type 
B-12, a six inch sander and grinder for bench 
use, Details and_ specifications. Illustrated. 
Porter-Cable Machine Co. 


222. PRECISION BORING MACHINES. 


Folder describes and illustrates Simplex precision 
boring machines for bench and floor mounting. 
Includes illustration of a work holding fixture 
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used for boring various sizes of motor end-shield 
bearings. Stokerunit Corp. 


223. LIMIT SWITCHES. Bulletin GEA-2052 
describes new track-type limit switch which pro- 
vides simple and convenient means for interlock- 
ing mechanical motion with electric control cir- 
cuits for manufacturing processes and for 
operating speed devices. General Electric Co. 


224. 
scribes and 
electro-plating 
tion, capacity, 
specifications. 


PLATING RHEOSTATS. Folder de- 
illustrates the Udylite rheostat for 
processes. Details of construc- 
finish and other features, also 
4 pages illustrated. Udylite Co 


Materials and Parts 


241. TIMERS. Bulletin No. 232 describes and 
illustrates an instantaneous reset timer with de- 
tails and examples of timing sequence which may 
be provided by its use in manufacturing proc- 
esses. Notes on features, dimensions, ratings and 
applications. 4 pages. Eagle Signal Corp. 


242. COUNTERS. Leaflet describes the Wiz- 
ard electric counters for use with various types 
of contacting devices, switches, relays, photo- 
electric cells to meet specific counting require- 
ments. Specification data and prices. Produc- 
tion Instrument Co. 


243. INDUCTANCES. Circular describes and 
illustrates Poly-iron inductances, intermediate 
frequency transformers, radio frequency tuning 
units, and the new Aladdin Resonator. Aladdin 
Radio Industries, Ine. 


244. PARTS AND ACCESSORIES. Bulletin 
No. 936 describes and illustrates a new line of 
parts and accessories for design engineers and 
experimentalists in radio, electrical and allied 
industrial fields. Includes transformers, oscilla- 
tors, chokes, condensers, volume controls, rec- 
tifiers, rheostats, resistors, sockets, switches, the 
Variac auto-transformer, meters, and many other 
components for radio, electrical and electronic 
application originally designed for the maker’s 
own equipment. 48 pages. 

The January 1935 issue of the General Radio 
Experimenter contains three page illustrated re- 
view of applications of the Variac auto-trans- 
former in photography, also illustrated review 
of a new direct reading variable inductor. Gen- 
eral Radio Co. 


245. APPLIANCE SWITCHES AND CON- 
NECTORS. Design and specification booklet No. 
KSP 15 describes and illustrates a modernized 
line of appliance switches for manufacturers of 
household and other appliances. Includes speci- 


fication data on utility toggle switches, tool 
handle switches, auto and airplane switches, 
plugs and connectors, automatic (door type) 


switches, push button and rotary switches and 
refrigerator lighting switches. Notes on modifi- 
cations possible for individual requirements and 
preferences. 14 page. Cutler-Hammer, Inc. 


246. RADIO TRANSFORMERS. Bulletin No. 
32 describes radio transformers with 8 illustra- 


tions of units for vertical and horizontal mount- 


ing and specification details for 20 different 
types. Also similar data for three types of 
chokes. 4 pages. Acme Electric € Mfg. Co. 

247. RADIO TRANSFORMERS. Bulletin 1002 


illustrates in 32 pages a complete line of trans- 


formers for audio amplification and transmission. 
General specifications and list prices, power sup- 
ply circuits. Includes data on reactors and larger 
equipment for broadcast stations, miscellaneous 
air insulated apparatns, rectifier circuits and 
rectifier-filter units. Fully indexed. American 
Transformer Co. 


248. BUSHING BEARINGS. 5-page Repair 
Shop Price List to apply on bushings listed in 
electrical catalog. Bunting Brass & Bronze Co. 


249. PLUGS AND RECEPTACLES. Bulletin 
No. 1010 describes a new line of dead-end cir- 
cuit breaking plugs and receptacles. ippleton 
Electric Co. 


250. CONDENSERS. Industrial Condenser 
Catalog lists electrolytic condensers and oil con- 
densers, with specifications, engineering data, 
and details of condenser capacities for industrial 
uses and for fractional horsepower motors. Aero- 
voz Corp. 





To obtain any of these fill in this 
coupon and mail it to the Editor 


ELECTRICAL MANUFACTURING 
232 Madison Ave., New York 
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251. RHEOSTATS AND RESISTANCE UNITS. 
Catalog No. 11 lists several hundred resistors 
and rheostats with illustrations of vitreous 
enameled fixed and semi-variable resistors, grid 
leaks, cement coated and wire wound resistors, 


vitreous enameled power rheostats and other 
resistance specialties. Specifications and list 
prices, dimensions, stock values, etc. 8 pages. 


Ohmite Mfg. Co. 


252. INSULATING VARNISHES AND COM- 
POUNDS. Data sheet, the first of a series cov- 
ering all phases of uses and applications of 
insulating varnishes and compounds, contains 
useful information on the insulation of electrica? 
equipment. A _ loose-leaf folder for additional 


sheets as issued. Sheet No. 1 has a varnish 
solvent chart. John ©. Dolph Co. 
253. RELAYS. Bulletin P-72, an attractive 


folder which gives a birdseye description of the 
company’s entire line of relays, timing devices, 
electric counters, thermostats, electric pots and 
ladles. Struthers Dunn, Inc. 


254. THERMOSTATIC BIMETAL. Bulletin 
No. 301 on Truflex bimetal presents in concise, 
usable form, all the facts about every type of 
bimetal now in use. Contains charts for rapidly 
calculating the proper bimetal elements to ac- 
complish the desired results. One section offers 
helpful suggestions on how bimetal may be used 
to give new sales appeal to products. Includes 
data on laminated electrical contact buttons 
made of silver backed-up with steel as wel] as 
information on laminated sheets, tubing, and 
wire made of base metal covered with precious 
metal, used for fabricating equipment that must 
economically resist corrosion. 20 pages. Gen 
eral Plate Co. 


255. 


LOCK WASHERS. Catalog No. 34 de- 
scribes and illustrates complete Shakeproof line 
including lock washers, internal and externa! 
types, locking terminals, self-locking set screws 
and a new line of tapping screws, also special 
stampings. Details of standard parts incorporat- 
ing the Shakeproof locking feature. 28 pages 
Shakeproof Lock Washer Co. 


256. MILL PRODUCTS. Schedule of extras 
for Scovill Mill Products, 64 pages, which super- 
sedes the schedule of August 20, 1934. This 
complete list of extras used with the current base 
price list enables the pricing of any of the com- 


pany’s mill products material, brass and com- 
mercial bronze in sheets and rolls; nickel silver. 
phosphor bronze, seamless tubing, wire, also 


brass and copper pipe, platers bars, brass, bronze 
and nickel silver rods, and special alloys. New 


edition has cut index to quickly locate each 
individual group of products and the pricing 
index introduced in the last edition has been 
continued. Scovill Mfg. Co. 

257. SILVER SOLDERS. Bulletin de- 
scribes use of silver solders in joints con- 
nections of electrical equipment. ¢ 





Harman. 


258. WIRES, CORDS AND CABLES. Loose- 
leaf catalog. Specifications on all types of wire 
and cable, compounds, insulations and flexible 
cord sets. Copper conductor, wire, cable and 
cord tables. Includes two group pictures of 
special cord assemblies and illustrations of 
manufacturing processes and special equip- 
ment for drawing, stranding, braiding. insulat- 
ing, taping, lead sheathing and finishing: also 
steel rolling equipment for armored cable. 
Crescent Insulated Wire € Cable Co. 
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The Month’s Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date 





Copies of any of the patents men- 
tioned here may be obtained by send- 
ing 15 cents for each copy wanted to 
the Editor, ELECTRICAL MANU- 
FACTURING, 232 Madison Avenue, 
New York City. Where more than 
five patents are wanted at one time 
the additional numbers, beyond five, 
are ten cents a copy. 





Batteries 


1,983,611. Storage Battery. U S L Battery 
Corp., Niagara Falls, N. Y. 

1,983,995. Drying Storage Battery Plates. Wil- 
lard Storage Battery Co., Cleveland. 

1,984,518. Battery Terminal and Cable Clamp. 
C. H. Carpenter, East Detroit, Mich. 


1,984,568. Wrapping Dry Cell Bobbins. Na- 

tional Carbon Co., Inc., Cleveland. 
Controllers & Regulators 

19,383 (Reissue), Original No. 1,829,772. Tem- 
perature Control Apparatus. Automatic Temp. 
Contr. Co., Phila. 

19,385 (Reissue), Original No. 1,824,774. Cir- 
cuit Control Mechanism for Mechanical Refrig- 
erating Apparatus, Kelvinator Corp., Detroit. 

1,982,986. Sectionalizing Relay Apparatus. 
W. L. Garlington, St. Petersburg, Fla. 

1,983,103. Magnetic Compass. Bendix Avia- 
tion Corp., South Bend, Ind. 

1,983,112. Regulator for Oil Burners. G. W. 
Whitehurst, Portsmouth, Va. 

1,983,150. Circuit Breaker. I. R. Sigman, 
Alameda, Cal., assignor of one-half to N. A. 


Simonsen, Alameda, Cal. 


1,983,188. Protective System for Electrical 
Circuits. R. R. Pittman, Pine Bluff, Ark. 

1,983,236. Mechanism for Controlling Elec- 
tric Circuits F. B. Little, Chicago. 

1,983,243. Battery Charge Control System 


Bat. Co., Cleveland. 
Head-Lamp Control. C. 
Wis. 

Start and Stop Control for Power 

H. Lynch, Asbury Park, N. J. 
Regulating System. Bailey Meter 


Willard Stge. 
1,983,308. 

Waukesha, 
1,983,389. 

Machines. J. 
1,983,429. 


S. Ricker, 


0. 
1,983,656. Motor Control. Cutler-Hammer, 
Inc., Milwaukee. 


1,983,702. Variable Speed Power Transmission. 


I. C. Matthiessen, Chicago. 

1,983,817. Control System. I. T. E. Circuit 
Breaker Co., Phila. 

1,983,857. Electric Magnetic Tripping Device. 
James Kagan, Chicago. 

1,983,940. Collector Control System for an 
Elevator. Westinghouse. 

1,984,051. Control System for Flying Shears. 





when power is shut off. 


from the motor. 


Disc type magnetic brake locks shaft 


Used on cranes, hoists, winches, or 
similar applications where the load 
must be held when power is shut off 


Applied to single, multiple and vari- 
able speed D. C. and A. C. motors. 


ELECTRIC SPECIALTY CO., STAMFORD, CONN. 


United Engineering & Foundry Co., Pittsburgh 
1,984,187. Regulating System. A. P. Hayard, 
Bellevue and T. E. Purcell, Pittsburgh, Pa. 
1,984,204. Circuit Switching Timer. R. 
Smith, Pleasantville, N. Y 


_ 1,984,302. Time Period Control Device. Revere 
Sugar Refinery, Boston, 
1,984,308. Elevator Control System. West- 


inghouse Elevator Co., Chicago. 
_ 1,984,321. Regulator for Refrigerative Systems. 
General Fire Extinguisher Co., Providence. 


1,984,437. Thermally Responsive System. War- 
ren Webster & Co., Camden, N. J. 

1,984,442. Speed Control Mechanism. General 
Industries Co., Elyria, Ohio. 

1,984,510. Release Valve. C-O-Two Fire 
Equipment Co., Newark, N. J 

1,984,512. Electric Contact Governor. Under- 


wood Elliott Fisher Ca. aes. Ba Ge 

1,984,535. Control Mechanism. Western Elec- 
tric Go., Iac., N.. ¥.C. 

1,984,536. Coin Controlled Bell 
Telephone Laboratories, Inc., N. , 

1,984,572-1,984,573. Electric Pilot for Hydro 
carbon Fuel Burners. Franklin Oil Heating, Inc., 
Columbus, Ohio. 

1,984,639. Refrigerator Control. J. E. 
and R. B. Davison, Chicago. 


Apparatus. 
iM 


Grant 


1,984,657. Apparatus for Cutting and Folding 
Labels. Rose Patch & Label Co., Grand Rapids, 
Mich. 

1,984,693. Control Means for Printing Presses. 
Kimble Elec. Co., Chicago. 

1,984,696. Generator Control. Clum Mfg. Co., 
Milwaukee. 


1,984,723. Locking Mechanism for Calculating 
Machines. National Cash Register Co., Dayton. 
1,984,920. Control for Alternating Current 


Generating Unit. Leeds & Northrup Co., Phila. 


1,984,947. Automotive Generator Control. A. 
W. Schweibold, Monroe, Mich. s 
1,985,004. Generator Voltage Regulator. West- 


inghouse. 


1,985,007. Remote Control System. Western 


Elec. Co., Inc., N. Y. C. 
1,985,018. Dual Temperature Regulator. West- 
inghouse. 


Thermal Relay Westinghouse 


1,985,033. 


1,985,044. Current Control Apparatus. West 
inghouse. 
Heating 
1,983,645. Cigar Lighter. E. M. Soreng as- 


signed one-half to Vidrio Products Corp., Chicago. 


1,983,862. Soil Warming Device. L. G. Maness 
and A. H. Osgood, Portland, Oreg. 
1,983,970. Apparatus for Hair Waving. Philad 


Co., Cleveland. 
1,983,974. Pressing 
Cincinnati. 
1,984,008. Pressing Ironing Element a = 
Baker assigned one-half to Louis Will, Syracuse. 
1,984,063. Automatic Toaster. M. H. Graham, 
St. Louis Park, Minn. 
1,984,076. Water Heater. 
Co., Canton, Ohio. 
1,984,129. Liquid Heater. 
Stamping Co., Cleveland. 
1,984,262. Steam Boiler With Electric Heating 
Glenn, Abilene, Tex. 


Machine. S. W. Ford, 


Weber Dental Mfg. 


Globe Machine & 


Elements. R. P. 


A.C. AND D.C. MOTORS with MAGNETIC BRAKES i 















Brake built into motor as illustrated. 
Compact, rugged unit. 


. Long life of brake linings assured by 
large disc surface. 
Brake linings easily replaced. 


Brake 
simplifying installation and insuring 
correct wiring. 






: 


1,984,514. Constant Temperature Apparatus. 
Bell Telephone Laboratories, Inc., N. Y. C. 

1,984,635. Dynamometer. Tinius Olsen Test- 
ing Machine Co., Phila. 

1,984,782. et heen for Griddles. 





H. R. Brand, N. : 

1,984,783. Electrically Severing Stranded 
Wire Structure. American Cable Co., Inc., 
o> cones 

1,984,909. Inner Heating Device for Retread- 
ing Molds. Super Mold Corp., Lodi, Calif. 

1,985,136. Air Heating Attachment For 
Vacuum Cleaners. L. R. Amoo, Morristown, 
S. Dak. 

Lighting Equipment 

1,981,731. Box for Christmas Tree Lamps. 
Container Corp. of Amer., Chicago. 

1,981,816. Socket Adapter. J. I. Paulding, 
New Bedford, Mass. 

1,981,829. Moving Picture Projector. Durable 


Toy & Novelty Corp., N. Y. C. 

1,981,878. Lamp, Filament and Process of 
Making the Same. Sirian Lamp Co., Newark, 
a, 


Lighting Appa- 


‘1,981,903. 
Corp., Meriden, 


ratus. Conn. 
Conn. 
1,981,954. Treating Fabrics by Ultra-Violet 
Light. Milprint Prod. Corp., Milwaukee. 
1,982,123. Insect Exterminator. A. E. Rit- 
tenhouse Co., Honeoye Falls, N. Y. 
1,982,191. Lighting Fixture. Gleason-Tiebout 
Glass Co., Maspeth, L. I., N. Y. 
1,982,203. Convertible Floor Lamp. Miller 
Co., Meriden, Conn. 
1,982,204. Lighting Fixture. 
den, Conn. 
1,982,256. Automobile Signal Light. 
rence, Pawtucket, R. I. 
1,982,306. Lamp Socket. 
Bedford, Mass. 


Gas 
Elec. 


Luminescent 
Tele. & 


Miller Co., Meri- 
A. Law- 


G. A. Johnson, New 


1,982,315. Illuminated Lawn Sprinkler. G. 
E. Lundberg, Chicago. 
1,982,361. Light Flashing Apparatus. Gen- 


eral Elec. Co. 

1,982,457. Dial Illuminating Means for Tele- 
phones. E. H. Schmitt, Cincinnati. 

1,982,500. Lighting System for Automotive 
Vehicles. H. A. Douglas, Bronson, Mich. 

1,982,552. Shield for Neon Tubes. L. S 
Steinbacher and R. W. Taylor, Battle Creek, 


Mich. 

1,982,609. Illuminated Fishing Lure. J. D. 
Freese, Pawhuska, Okla., assignor of one-half 
to C. Bacon, Pawhuska, Okla. 

1,982,627. Light Socket. Leviton Mfg. Co., 
srooklyn, N. Y. : 

1,982,781. Shock Absorbing Socket. Benjamin 
Elec. Mfg. Co., Des Plaines, IIl. 

1,982,960. Illuminated Aerial Display. E. A. 


Link, Jr., Cortland, N. Y. 


1,983,104. Egg Candling Device. G. H. Siegal, 


Pittsburgh, Pa. ; 
1,983,167. Cloth Display Stand. T. R. Chis- 
olm, Detroit. 
1,983,362. Incandescent Lamp. General Elec. 
1,983,394, Photoflash Lamp. General Elec. 
1,983,430. Electric Arc and Method of Pro- 















leads connected internally, 
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CHROMIUM NICKEL) 


Chromel, first developed in 1906, as the original nickel- 
chromium resistor, created the electric heating industry. 
tt is used for heating-elements by all the device makers. 
Chrome! is also widely used in rheostats. Ask for our 
Heating-Unit Calculator, Form KG, and Catalog—!. Hoskins 
Menutacturing Co., 4443 Lawton Ave., Detroit, Michigan. 


Let us send you SAMPLES FREE and quote 
you on your requirements. No obligation. 


THE HOLYOKE CO... INC. 
720 Main St., Holyoke, Mass. 
AC-DC 


Resistor Cords 
Gutta Percha Insulated 
and Other Types of Free 
Stripping Hookup Wires 


Asbestos Covered 
Resistance Wires 


Rubber Insulated 

& Other Type 
Cables & Cords for a 
Radio & Other Purposes Insulated Antenna 


& Aerial Wires 


Fixture Wires & 
Flexible Cords 


Insulated Wires for 
Special Purposes 


Annunciator, Office 
& Thermostat Wire 


Switchboard Wires 
and Cables 

















HUBBARD 
amt 


also| Small Stampings 
Metallic Washers 


Wire Forms 


Cotter Pins 
Send Blue Prints or 


Samples for Estimates 


M. D. HUBBARD 
SPRING CO. 
Pontiac, Mich. 


February, 1935 





SPECIALISTS SINCE 1910 


For Every Electrical and 
Manufacturing Purpose 


RYERSON 
STEEL 


COPPER—BRASS—ERAYDO AND OTHER METALS 


IN STOCK FOR 
IMMEDIATE SHIPMENT 














We have been specializing more and more in the 
finer steel products used by the electrical manu- 
facturing and allied industries. All of these 
steels are available for immediate shipment from 
our nearest plant. 


Write for the Ryerson Stock List— 
Key to Immediate Steel 


Josepn T. RYERSON & SON, tnc. 


PLANTS AT: CHICAGO MILWAUKEE 8T. Louis 
CINCINNATI DETROIT CLEVELAND BUFFALO BOSTON 
PHILADELPHIA JERSEY CITY 





ee ii penee 


| COIL WINDING MACHINES 


FEW DOLLARS SAVED 
on initial cost of a coil 
winding machine is of little 
importance compared to 
time saved in the manufac- 
ture of each coil you produce. 


The Universal No. 104 
Machine produces multiple- 
coil, or “stick”, windings at 
high speed, automatically 
inserting graduated lengths 
of paper between 
each layer of wire. 



































Provision is made 
for uniform starting 
acceleration, and 
machine stops auto- 
matically when re- 
quired number of 
turns. are wound. 
Changeover adjust- 
ments are quick and 
simple. Capacity for 
wide range both as to 
coil size and wire size. 
Write for complete 
detailed description. 


UNIVERSAL 


No. |O4 


UNIVERSAL WINDING COMPANY 
BOSTON 


ducing 


San 


Robinson, 


Casting 
ents Corp., N. 





Same. C. S. Ashcraft, Los Angeles, ( 






1,983,439. Reading Outfit, R. A. de Vore 
Atlanta. Ga. 

1,983,737. Race Track Illumination. G. F. 
Cahill, N. Y. C. ; 

1,983,771. Rear Lamp for Vehicles. American 
Woodlite Corp., San Francisco. 

1,984,215. Vacuum Vessel and Illuminating 
Device Fred Hotchner, Los Angeles. 

1,984,486. Insulating S yort Means for Cur 
rent Leads of Luminous Signs. General Elec. Co. 
Motors 
19,404. (Reissue) Original No. 1,966, 
Hair Drying Apparatus. Eastern Laboratories, 

mec. Ss 

1,983,055 Method of and Apparatus 
Hatching Eggs Buckeye Incu. Mfg. Co., Beacl 
wood, O. 

1,983,087. Phonograph. L. L. Jones, Oradel 

1,983,091. Electrodynamic Machine. Mast: 
Elec. Co., Dayton, O. 

1,983,092. Electric Clock. General Mot 
Corp., Detroit. 

983,097. Manifolding Device for Typewriters 





Ox. 
Copying 


Dayton, O. 
Machine. C. W. Je 


Egry Register 
1,983,133. 


est Bo, Res 


Motor Mechanism. Stanford Pro 


Francisco. 
162. 


1,983,149. 


1,983 Electric Clock. Stanford P: 


San Frafcisco. 

1,983,173. Pressure Circulator and Scalde1 

. Jensen, Los Angeles, Cal. 

1,983,175. Suction Cleaner. Ind. Impr., Cleve 
land. 

1,983,277. Disk Sander. Porter-Cable Ma 

» Syracuse, N. Y. 

1,983,292. Power Unit. R. Hoe, Hyde Park, 
ie 

1,983,294. Air Conditioning Unit. P. Hutte 
miller, Cincinnati, O. 

1,983,303. Casting Machine. W. G. Newto1 
Hamden, Conn. 

1,983,318. Mounting for Oil Burners. Petrol 
eum Heat & Power Co., N. Y. C. 

1,983,386. Combustion Arrangement for Oil 
Burners. General Elec. Co. 


1,983,401. Silverware Burnishing Machine. H. 
Lindenhurst, N. 
1,983,431. Centrifugal 


Hollow Metal 


Casting Machine for 
Bodies. Sand Spun Pat- 
A. L. Cushman, 


1,983,438. Routing Machine. 


Concord. N. H. 


1,983,550. Refrigerating Apparatus. Frigi- 
daire Corp., Dayton, Ohi 

1,983,565 - 1,983,566 - a, ‘983 567. Air Method 
Cleaner. Citizens Trust ba. Toledo. 


1,983,583. Window Shade Operating Mechan- 


ism. G. A. Timko, Chicago. 

1,983,642. Coil Separating Machine and 
Method. Thordarson Elec. Mfg. Co., Chicago. 
‘ 1,983,65 Refrigerator. E. L. Barnes, Buf- 
alo, N. 

1,983, 653. Actuating Mechanism for Ice-Cream 
Freezers. Chicago Elec. Mfg. Co., Chicago. 

1,983,661. Centrifugal Device. Apex Elecl. 
Mfg. Co., Cleveland. 

1,983,711 Radiator Type Air Conditioning 
Apparatus. Thermal Engineering Corp., Rich- 
mond, Va. 

1,983,718. Electric Power Generating Ma- 
chine For Railway Car. Fairbanks, Morse & 
‘o., Chicago. 

1,983,741. Multispeed Split Phase Motor. 
Emerson Elec. Mfg. Co., St. Louis, Mo. 


983,788. Attachment for Washtubs. J. F. 


Brennan, Yeadon, Pa. 

1,983,799. Commutators Brush Rigging. Gen- 
eral Motors Corp., Detroit. 

1,983,819. Dispensing Pump. E. W. Shugart, 
Kalamazoo, Mich. 

1,983,827. Transmission. Anthony Winther 
Kenosha, Wis., and M. P. Winther, Waukegan, 





HEAT PROOF 





VOLTAPE 


HEAVY DUTY 
SLOT LINING 


Stands Up—Greatest Protection 


RESPRO 


MOISTURE PROOF 











,861. Rotary Display Apparatus. Julian 

Maas, St. Louis. 

1,983,895. Refrigerator Apparatus. Frigidaire 
Cor} Dayton, Ohio. 

1,983,931. Dishw: ashing Machine. H. C. Car- 
ter, Portland, Oreg. 

1,983,979. Bus Ventilator. Elec. Service Sup 

ies Co., Phila. 

1,984,031 Apparatus for Testing and _Sorting 
A rticl Wes stern Elec. Co., Inc., N. c 

1,984,032. Charging Machine for Furnaces 
United Er ngi neering & Foundry Co., Pittsburgh. 

1,984 )-1,984,041-1,984,042-1, 984, 043. Cut-ott 
Mechs unism. Samuel M. Langston Co., Camden, 
N. 

1, 84,047 3everage Maker. Otto Thieme, 
West Har tford, Conn. 

1,984,053-1,984,054. Automatically - Controlled 
Refrigerative System. General Fire Extinguisher 
Cc Providence, R. 

1,984,135. Air Condition ing Apparatus. A. J. 
R. ton, Omaha, Nebr. 





Intermittent Film Moving Mechan- 














S Kodak Co., Rochester, N. Y. 
Beverage Cooling Apparatus. Gen 
Medical Pad. School Mfg. Co 
Chicago. 
= 176. Double End Automatic Lathe. F. L 
Con indsor, Vt. 
1,984,17 Chucking Mechanism. F. L. Cone, 
Ee wes 
1,984,205. Terrazzo Cove Grinder. Peter Vin 
ella, Minneapolis. 
1,984,227. Apparatus for Defatting Entrails 
W1 Mille Kansas City, Kans, 
1,984,28 Power Driven Tool. Wm. H. Ray 
1,984,388 3read Boring Apparatus. C. H. 
Wilkes, Schenectady, N. Y. 
1,984,397 Mechanical Chair. Peter Dalyze, 
Detroit. 
1,984,405 Machine for Applying Webs to 
Wire Syncro Machine Co., Arlington, N. | 
1,984,420. Camera. Gabriel Moulin, San Fran- 
cisco. 
. Mining Machine. Goodman Mfg. 


go. 
Variable Speed Drive. B. F. Good 





National Cash 


H. White, 


Engraving Machine. 
Dayton, Ohio, 
Hydraulic Regulator. E, 
} Minn. 
1984" 574. Feed ling Apparatus for Conveyors. 
>. G. Sargent’s Sons Corp., Graniteville, Mass. 
1,984,619. Mixing and Juice Extracting Ma 
chine. Chicago Flexible Shaft Co., Chicago. 
1,984,627. Testing Machine. Lempco Products, 
Inc., Bedford, Ohio. 
1,984,658. Air Conditioning Machine. A. E. 
Rourke assigned one-half to W. G. Abbott, San 
Francisco. 

















1,984,670. Fluid Fuel-Burning Mechanism. W. 
W. Williams, Bloomington, 

1,984,721. Coil Winding Device. B. C. Beit- 
ling, San Fernando, Calif. 

1,984,766. Multiple Winding Reel. United 
Engineering & Foundry Co., Pittsburgh, Pa. 

1,984,784. Winding Machine. Cameron Ma- 
chine Co., Brooklyn, N. Y. 

1,984,830-1,984, 831. Vehicle Drive. rR 
Higley, Cleveland Heights, Ohio. 
a Stoker. F. W. Vodoz, Wilmette, 

1,984,859 Gyro Baseline. Sperry Gyroscope 
Co., I Brooklyn, N. Y. 

+860. Ice Cream Unit for Electric Re- 
rators. C. W. Brecht, Pittsburgh, Pa. 

1,984,866. Air Humidification Apparatus. Car- 
tier Engineering Corp., Newark, N. 

1,984,869. Pulp Refining App ratus. Lionel 
M. Su itherland, Lower Makefield Township, Pa. 

1,984 Gyro Vertical. Sperry Gyroscope 
Co., I Brooklyn, Bs x 

1,984,904. Impact Testing Machine. Stowe- 
Woodward, Inc., Newton Upper Falls, Mass. 

1,984,908. Straight Side Single Crank Pres 
Minister Machine Co., Minister, Ohio. 








RESPRO INSULATING 


some remarkable operating tests. 


strength. 


1,984,939. Sign Flasher. Naxon Corp., Chi 
cago. 

1,984,946. Wick for Thermally Responsiv« 
Elements. C. W. Sauerhoff, Baltimore, Md. 

1,984,974. Broaching Machine. F. Deo ee 
pointe, Ann Arbor, Mich. 


1,984,996. 
Windings. 


Ventilating Means For Electrical 


Westinghouse. 


1,985,000. Power-Transmission System. West 
inghouse. 
1,985,009. Heating and Cooling System Met 


Brooklyn, N. Y. 
Apparatus. Bell Tel 


ropolitan Engineering Co., 
1,985,011. Tel etypewriter 


ephone Labs., Inc., N. 

1,985,017. V ariable Speed Transmission Ap 
paratus. . Bush Mfg. Co., St. Louis. 

1,985,022. Drive for Fans and the Like. Geo 


de Bothezat, N. Y. C. 


1,985,025. JIroner. Westinghouse. 

1,985,040. Cooling Means for Cenductors In 
Rotor Of Dynamo-Electric Machine. Westing 
house. 

Radio & Electronic Apparatus 
1,981,336. Electron Discharge Device. R.C.A 
1,981,342. Vacuum Tube Detector. R. C. A 
1,981,347. Radiocabinet. R. C. A. 

1,981,352. Electrolytic Condenser. P. R. Mal 
lory & Co., Indianapolis. 

1,981,359. Dual Purpose Gaseous Discharge 
Tube. Wired Radio, N. Y. 

1,981,457. Method of and Means for Reducing 


Electrical Disturbances. D. V. 
1,981,523-1,981,524. Electric 
General Elec. Co. 
1,981,530. Level Regulator 
Liquids. Pneumercator Co., N. Y. 


McCaa, Phila 
Discharge Devic« 


~ Viscous 


1,981,537. High Voltage ieee Tube and 
Circuits Therefor. General Elec. Co. 

1,981,589. Pointer Type Course Indicator 
Government of the U. S., represented by the 


Secretary of Commerce. 
1,981,620. Electrode 
Devices. Cutler-Hammer, 


for Electron 
Milwaukee. 


Discharge 


1,981,652. a of Coating Electrodes. Bell 
Tel. Lab., nee 

1 es 668-1 981 669. Electron Discharge De- 
vice. Bell Tel. Lab., nw. YS 

1,981,686. V ibration Translating System. Bel! 
Ta. tam, Bu .. 6 

1,981,689. Program Distributing System 
Western Elec. Co., N. Y. C. 

1,981,860. Vacuum Tube Life Meter. L. A 


Gebhard and G. E. Jacobson, Washington, D. C. 


1,981,861. Remote Control and Keying System 
for Radio Transmitters. E. A. Goodwin, Ocean- 
port, N. J. 

1,981,884. Detecting Objects by Radio. A. H 
Taylor, L. C. Young, and L. A. Hyland, Was! 
ington, D. a 

1,981,921. Controlling Apparatus. Ward 
Leonard Elec. Co., Mount Vernon, N. Y. 

1,981,942. Television Receiving Apparatus. 
C. W. Becker, Allston, Mass. 

1,981,962. Acoustical Device. R. H. Marriott, 
B’klyn, N. Y. 

1,981,985. Automobile Lighting System 
CC. Braselton, N. 

1,982,007. Controlling Apparatus. Ward 
Leonard Elec. Co. 

1,982,069. Mount for Electron Discharge De- 


vices. R. C. A. 


1,982,077. Vacuum Tube Socket. Raytheon 
Prod. Corp., Newton, Mass. 

1,982,185. Light-Controlled Recorders. Fox- 
Brown, Foxboro, Mass. 

1,982,216. Sorting Machine. Internat’! Bus 
Mach. Corp., N. Y. C. 

1,982,290. Selecting System. J. E. Gardner, 
Chik ago. 

1,982,317. Conductor for Electron Discharge 
Tubes. Westinghouse. 

1,982,319. Replaceable Tube Holder. Sperry 
Prod. B’klyn, N. Y. 

1,982,329. Power Control for Inductive Load. 
Westinghouse. 

1,982,331. Field Strength Meter. Westing 
house 





- SHOCK PROOF 





TAPES have withstood 
They have great mechanical 


VOLTAPED coils which have been dipped in a flex- 


ible, oil- -proof, spirit, air-drying varnish require no pre-heating 


or baking. 


greater operating heats 
LINING gives maximum 


RESPRO HE. AVY DUTY TAPES are used where 


are encountered. 
protection against 


RESPRO 


slot-end 


SLOT 


abuses. 


Projecting armature coils will not break it down. 


Send for samples. 






INC. Cranston, Rhode Island 


Electrical Manufacturing 


———————————————— 


—eE 














RESISTORS —Large or Small 


— Vitreous or Cement Coated — 





a ill 


Ohmite resistors are available in all types and sizes, and with either 
vitreous enamel or high-temperature cement coatings Because we 
can furnish these resistors in lug type, flexible lead type, ferrule type 
Edison base type, and semi-variable type, our engineers can be im 
partial in their recommendations. Do not hesitate to consult them 
at any time about your resistor problems; there is no obligation, either 
real or implied Also write for the NEW OHMITE CATALOG 
NUMBER 11 which lists hundreds of different resistors and rheostat 
which are carried in stock; for special resistors ask for Catalog Number 5 


OHMITE 


MANUFACTURING COMPANY 
643 N. ALBANY AVE. CHICAGO, ILL. 


NICKEL SILVER 
PHOSPHOR BRONZE 


SHEETS, ROLLS 


BRONZE, GILDING METAL 


LOW BRASS AND SPECIAL ALLOYS 


Write for 
complete information 


WATERBURY 
ROLLING MILLS, INC. 


660 Watertown Ave. 
Waterbury, Conn. 








February, 1935 





THs Salesman's 
NOT ON YOUR 


Ue 


‘44 





He’s the satisfied customer and his story is always the 

same, “I’m talking from experience.’’ There’s only 
one way to get salesmen like this man working for you:— 
give your product the best you can in design, in materials, 
in workmanship. 


Timken-Silent Automatic Oil Burners, for example, 
have built up a tremendous good will because of their 
policy in selecting materials — a policy that scrutinizes 
even little things like small motor leads — with the 
result that ROCKBESTOS Lead Wire is used throughout. 


ROCKBESTOS wires are insulated basically with 
asbestos, built up on the wire through a unique felting 
process and thoroughly impregnated with heat proof and 
moisture-resisting insulating compounds. 


These wires do not grow hard and 
brittle from heat or age, they cannot 
rot under the attack of fumes, they 
will not bloom under attack of oil,or 
grease and they cannot burn. 


























You can select from the ROCK- 
BESTOS line wires with solid or 
stranded conductors, plain or tinned 
copper, in single conductor or 2, 3, 
4 or more conductor cords or cables, 
with asbestos, cotton or rayon braids 
or no braids at all, with armor or 
lead covering — what we are trying 
to say is that we have a line of great 
variety and that all the wires have 
permanent insulation. 


Tell us your needs — let us see if 
we haven’t a wire you could profitably 
use. ROCKBESTOS PRODUCTS 
CORPORATION, New Haven, Conn. 





This is the motor for the Tim- 
ken-Silent Automatic Oil 
Burner, made by the Ohio 
Electric Mfg. Co., Cleveland— 
and the Rockbestos Lead 
Wires that help make it so 
reliable. 


ROCKBESTOS 


—the wire with permanent insulation 















1,982,340. Frequency Measuring System. 1,983,838. Space-Current Device. E. L. 1,982,339. Switch for a Motor-Driven Appli- 


































































Westinghouse Bowles, Wellesley Farms, Mass. ance. Westinghouse. : - 
1,982,341. Traffic Control System. Westing- 1,983,848. Short Wave Oscillation Generator. 1,982,397. Switch for Automobile Signals. 
house. Cc fA. ee. J. J. O’Donnell, Yonkers, N. Y. P 
1,982,350. Control System. General Elec. Co. 1,983,937. Translating Device. R. C. A., N. ,982,521. Thermally Operated Switches. 
1,982,373. Cathode Ray Tube. General Elec. Y. C. Arrow-Hart & Hegeman Elec. Co., Hartford, 
Co. 1,984,058. Signaling System for Deep Sea Conn. ; E 
1,982,443. Loud Speaker Cone Suspension. C. Telephone Cables. Bell Telephone Labs., Inc., 1,982,955. Thermostatically Operated Switch. 
Messick, Brentwood, N. Y. x vc. Gerald W. Hart, deceased, late of Hartford, 
1,982,475. Resistance Unit. J. J. Mucher, 1,984,065. Circuit for Controlling Transmis- Conn., by T. Hewes, Farmington, Conn., and 
B’klyn, N. Y. sion in Signaling Systems. Bell Telephone Labs., W. A. Countryman, Jr., Hartford, Conn., ad- 
1,982,558. Automatic High Frequency Carrier Inc., N. Y. C. ministrators. a ~ 
Control. S. C. Whitman, Jackson Heights, N. Y. 1,984,156. Modulating System. J. H. Ham- 1,983,026. Accelerator Switch for Clocks. 
1,982,599-1,982,600. Apparatus for Reproduc mond, Jr., Gloucester, Mass. Western Clock Co,, Peru, Ill. : aa 
ing Combined Moving and Sound Pictures. 1,984,160. Grid Construction. R. C. A., N. 1,983,076-1,983,077. Thermostatic S witch. 
Movietonews, N. Y. C. ¥. .¢. Trumbull Elec. Mfg. Co., Plainville, Conn. 
1,982,690. Selective Radio Circuit. Johnson 1,984,208. Sound Light Ray Intensity Con- 1,983,096. Lock Switch. General Motors 
Lab., Chicago. trol. Engl Products Corp., N. Y. C. Corp., Detroit. - y : 
1,982,694. Superregenerative Receiver. R.C.A. 1,984,301. Frequency Adjusting System. Wire 1,983,124. Variable Condenser. Radio Con- 
1,982,702. Gyro Pilot for Aircraft. Sperry Radio, Inc., N. Y. C. denser Co., Camden, N. J. | ; 
Gyroscope Co., B’klyn, N. Y. 1,984,312. Photocell Circuits. G-M Labs., Inc., 1,983,331. Multipole Switch. General Elec. 
1,982,751. Coil Selecting and Indicating Chicago. Co. i . ‘ 
Means for Short Wave Radio Apparatus. J. 1,984,336. Television Method and Apparatus. 1,983,449. Switch Box. O. H. Frank, B’klyn, 
Millen, Malden, Mass. Radio Inventions, Inc. Me he . . . . 
1,982,777. Current Amplifying System. 1,984,357. Tone Control Louis Gerard Pa- 1,983,502. Switch. Detroit Lubr. Co., Detroit. 
R. CA. ; cent, N. Y. C. 1,983,825. _ Switch Mechanism for Pumps. 
1,982,782. Gas-Filled Tube Circuit. Bell Tel. 1,984,379. Interference Prevention for Radio Henry Van Dam, Kalamazoo, Mich J ; 
Lan; he Ge Operated Relays. C. B. Mirick, Washington, 1,983,902. Safety Switch. Trumbull Electric 
1,982,829. Amplification System for Glow Pe D..c. Mfg. Co., Plainville, Conn. phe eh 
lay Devices. Westinghouse Lamp Co., Bloom 1.984.400. Sensitivity Control for Radio Re- 1,983,973. Automotive Signal Circuit Closer. 
field, N. J. ceiving Sets. R. C. A., N. Y. C. E. A. Fingler, Detroit. Oy 
1,982,965. Radio Reception Electrical Res 1,984,406. Recording and Indicating Sound. 1,984,035. Circuit Interrupter. Pacific Elec. 
Lab., Chicago. Filmtone Corp. Mfg. Co., San Francisco. | . . 
1,983,047. Amplifying Apparatus. Atwater 1,984,408. Radio Receiving System Pagen- 1,984,075. Safety Switch Cabinet. Morris 
Kent Mfg. Co., Phila hart Research Corp., Kansas City, Mo Moreines, Newark, N. J. . ; 7 
1,983,079. Navigation Apparatus. E. H. Han 1,984,418. Electrical Rectifying and Filtering 1,984,124. Switch. Patrick Foy, Chicago. | 
sen, Los Angeles System. R.C. A.. N. ¥. C. 1,984,419. Mercury Switch. General Electric 
1,983,121. Variable Condenser Radio Cond Vapor Lamp Co., Hoboken, N. J. : 
Co., Camden, N. J. ‘i 1,984,478. Mercury Switch. General Elec. Co. 
1,983,172. Modulating System Heintz & Switches 1,984,505. Switch. General Elec. Vapor Lamp 
Kaufman, San Francisco. 19,392. (Reissue) Original No. 1.866.594. Co., Hoboken, N. J. ee ‘ 
1,983.230. Radio Direction Finder L L Switch Actuating Mechanism. C. H. Elliott and 1,984,703. Selector Switch. Associated Elec. 
Kaess, N. Y. C. H. K. Elliott, St. Paul, Minn Labs., Inc., Chicago. i 
1,983,342. Carrier Conveyor System. General 1,979,853. High Tension Switch. Harvey B. 1,984,710. Mercury Switch. American Steel 
Elec. Co. Austin, Narberth, Pa., assignor of one-half to and Wire Co., Chicago. f 
1,983,345. Photo-Electric Relay. General Elec. George Andros Thomson, Somerville, N. J 1,984,736. Engine Starter Switch. J. O. Ga- 
Co. 1.980.269. Signal Switch for Automobiles. routte, Webb City, Mo ha “ 
1,983,377. Production of Sound. General J. P. Hanson, Butte, Mont. 1,984,921. Starting Motor Switch. Elec. Auto- 
Elec. Co “4.980.323. Steering Wheel Signal Operating Lite Co., Toledo. f ace ; 
1,983,379. Condenser Assembly. General Elec Switch. W. J. Cronan, Wethersfield, Conn 1,985,100. Thermostatic Switch. American 
Co 1,980,439. Thermally Controlled Switch, Elecl. Heater Co., Detroit. an rae 
1,983,380. High Frequency Amplifier. General 3urnham Boiler Corp., Irvington, N. Y. 1,985,183. Reverse Current Switch. Eclipse 
Elec. Co. 1,980,456. Electromagnetic Switch. Burnham Aviation Corp., East Orange, N. J._ 3 
1,983,391. Arc-Starting Device for Vapor Dis- Boiler Corp., Irvington, N. Y 1,985,337. 7 hermally Actuated Switch. Bishop 
charge Devices. General Elec. Co 1,980,457. Switch. General Motors Corp., De- & Babcock Sales Co., Cleveland. 
_ 1,983,402. Production of Motion Pictures in  troit 
an Colors. Lektophone Corp., Jersey City, 1,980,524. Defroster Switch Penn Elec Welding Apparatus 
N. J. Switch Co., Des Moines, Ia Teldi when a 
98 2 ? ‘ om ie sie . P ey i +. y 1,983,692. Welding Device. Murray Corp. 
ocr hae ee Detector for Rails. Sperry ee a oo and Testing Means. 1:983,781. Control of Arc Welder Head. Gen- 
19,370. Reissue. Original No. 1,948,289 1.980.756. Thermally Controlled Switch. eral Moters ah ao. le eeiiae Car} 
Electrolytic Condenser. Sprague Spec Co., Joseph C. Hoover, Detroit, assignor of sixty ¢ one > . gg on, eee 
North Adams, Mass. one-hundredths to Emil F. Bahls and Malcolm D ~ ana’ ae Teldi = Apparatus Steel- 
i ao Me Reissue on ae ae 1,753,408. In- Riker. both of Detroit wild Mecidees tae: “Ltd _ , oe. 
ductance System. ired Radio, N. Y. C 1.980.766. Intermittent Cycling Switch. R. T. 24 98 Fe a Re SAM ae lal 
1,983,540. Balancing Condenser. LL. A. Geb- Smith. Newton, Mass cea sar c a coe Clase eee cic 
hard and C. F. Rudolph, Washington, D. C. 1,981,064. Switch. General Motors Corp., De wil rh M. h ae W. Roth Detroit. 
1,983,665. Cleveland Patents, Inc., Cleveland trast elding Machines. . . Roth, ; 


1,983,668. Manufacture of Electron Emission 
Tubes. Technidyne Corp., N. Y. C 


> eae . 2 ight Corp., Chicago Miscellaneous 
1,983,679. Electrical Discharge Tube. Heintz 


181,204. Switch for Dirigible Lights. Inter 
i 
3. Switch. Henry Hyman, B’klyn, 1,979,958. Attachment Plug. L. P. Clark, Jr., 







































& Kaufman, Ltd., San Francisco Fairfield, Conn. 
1,983,680. Variable Capacity. Heintz & Kauf- Coil Switch. Refining, Inc., Reno, 1,979,995. Wire Insulation. General Elec. Co. 
man, Ltd., San Francisco 1.979.996. Electroplating Process. General 
1,983,694. Filament Support. Heintz & Kauf- Safety Lock for Enclosed Switch Motors Corp., Detroit. 
man, Ltd., San Francisco 1 elec. Mfg. Co., Plainville, Conn. 1,979,997. X-Ray Machine. O. H. Pieper, 
1,983,714. Amplifying Tube and Method of 9 Electromagnet Switch. Allen-Brad Rochester, N. Y. 
Operating Same. R. C. A.. N. Y. C ey Co.. Milwaukee 1,979,998. Telemetering Method and Appa- 
1,983,715. Modulation a eo ee ee 1,981,548. Combined Indicating Instrument ratus. General Elec. Co. 
_ 1,983,737 Ear Exercising Device G. W. and Selector Switch. General Elec. Co 1,980,011. Method for the Production of Mag- 
Yeoman, Detroit 1,981.555. Control Switch. Cutler-Hammer, netic Strips or Tapes, General Elec. Co. 
_ 1,983,743 Electric Discharge Tube. R. C. A., Milwaukee. 1,980,017. X-Ray Tube. General Flec. Co. 
N. Y. Cc. 1,981,929. Panel Distributing Board. H. F. 1,980,019. Magnetic Speedometer. Declco Ap- 
1,983,759. Automatic Selecting and Distrib- Starrett, Chicago pliance Corp., Rochester, N. Y. 
uting System For Radio Reception. R. L. Hous- 1,981,933-1,981,934. Thermostatic Switch. Gen- 1,980,037. Vehicle Signal. P. H. Chase, Bala- 
ton, N. Y. C. eral Motors Corp., Detroit Cynwyd, Pa. 
1,983,774 Supply System for Vacuum Tubes. 1,981,966. Steering Column Switch General "1,980,042. Manufacture of Electrical Recti- 
Westinghouse ) Motors Corp., Detroit. fiers. Union Switch & Signal Co., Swissvale, Pa. 
1,983,802. Amplifier System. R. C. A., N. 1,981,967. Switch Device General Motors 1,980,176. Unidirectional Current Passing De- 
¥. C. ; ; shel Corp., Detroit. vice. Bell Tele. Lab., N. Y. C. ; 
1,983,812 _ Superregenerative Circuit <3. 1,981,996. High Tension Switch. Delta Star 1,980,194. Thermostatically Controlled Signal 
A., N. Y. ( ; . Elec. Co., Chicago Fire Detector Co., N. Y. 
_ 1,983,833. Acoustic Device. mE {aS Be 1,982,321. Double-Throw Switch. Westing- 1,980,197 Method of Sealine Conductors in 
Y. C. house Plates. Bell Tele. Lab., N. Y. C 





THERE IS NO SURER WAY 


— to make a soldered joint safe and strong than to use 


NOKORODE SOLDERING PASTE 
SALTS - FLUID or CORE SOLDER 


THE M. W. DUNTON COMPANY 
U.S. A. and Providence, R. I., U. S. A. 


For. Reg. 













Sample sent on request 





Electrical Manufacturing 




























FRACTIONAL H. P. MOTORS 


Backgeared or plain— Universal, 1/500 to 
1/10 H. P.; Shaded Coil Induction Type, 
1/1000 to 1/12 H. P. High quality at 
reasonable prices — a background of over 
40 years successful motor manufacturing. 


SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 


OFFICES IN PRINCIPAL CITIES 











Quality 
Commutators 


Built to Specifications 


Materials — Ofthe 
highest quality, closely 
gauged and inspected. 


Accuracy — In design 


and assemblage assures 
smooth running and high 
speed. 


Construction — Sci- 
entific — rugged — as 
sures even wear and long 
service. 


Send for Catalog 


HOMER 


Commutator Corporation || 


4750 Hough Ave., Cleveland, O. 





*MOTORS + 
REPUTATION 


Poerless. 


@ Dealers and users know Peerless 
Motors by the Peerless Reputation 
they have enjoyed since 
1893. If you aren't 
acquainted yet, better 
ask for Bulletin S-1. 
We'll both enjoy that. 
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ESTABLISHED 1893 


THE PEERLESS 


WEST MARKET ST., WARREN, OHIO a 





February, 1935 


ELECTRICAL SHEETS 


To write EMPIRE ELEC- 5 




















TRICAL SHEETS into your 
specifications is the same as 
saying— 
—uniform mechanical and 
magnetic characteristics. 
—superior punching qualities. 
— insulation against eddy currents. 
—flat, clean sheets. 
Appreciating what these features mean to every user 
of Electrical Sheets, Empire has continued earnestly to 
incorporate these and other factors necessary to manu- 
facturing excellence. As a result, Empire Electrical 
sheets today are recognized for their dependability 
» «+. constantly maintained uniformity ... . and ex- 
ceptional quality. You are invited to draw upon the 
wide experience of Empire's engineers in seeking a 
€ definite conclusion for your Electrical Sheet problem. 


e\- 
FAO EMPIRE SHEET & TIN PLATE CO. 
wee MANSFIELD, OHIO 


ora 







ARMELEC 
MANELEC 
MOTELEC 


he oe Se 
io Fe oe 


MAIL COUPON for detailed information 


EMPIRE SHEET & TIN PLATE CO.. MANSFIELD, OHIO 
Send me descriptive folder on Empire Electrical Sheets 





FIRM 
Green ce, FOS 
ADDRESS 


a anrinete 
PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD 






































1,980,214. Mounting for Electric Devices. Bell ano, both of Johnstown, Pa. 1,982,875. A. C. Transmission System. Rail- 
























Tele. Lab., N. Y. C. 1,981,950. Method of Forming Conduits way & Ind. Engin. Co., Greensburg, Pa. . 
1,980,242. Telephone Receiver. Bell Tele Bendix Brake Co., South Bend, Ind. 1,982,885. Insulator and Cathode Embodying 
Lok, 2. &. 1,981,951. Adjustable Electrified Insect the Same. Stupakoff Lab., Pittsburgh. 
1,980,320. Cable. P. H. Chase, Bala-Cynwyd, Screen. Folmer-Electracide Corp., Rochester, 1,982,957. Outlet Box and Hanger Bar. All- 
a; N. ¥. Steel-Equip Co., Aurora, IIl. 
1,980,363. Method of Making Electrical Cor 1,981,968. Electrical Conductor. J. C. Patrick, 1,982,982. Schedule Signal Clock. J. L. 
ductors. Phelps Dodge Copper Prod. Corp., Kansas City, Mo. Crozier, Renton, Wash. 2 
ny. Yc. 1,982,009. Electroplating Interior Surfaces of 1,983,014. X-Ray Apparatus. M. W. Kellogg 
1,980,370. High Tension Cable Terminal Hollow Articles. P. E. McKinney, Bethlehem, Co., N. Y. C. nae 
Okonite-Callender Cable Co., Paterson, N. J Pa., and H. LeLaurin, Washington, D. C. 1,983,029. Oil Heating Apparatus. Ionizing 
1,980,387. : able. Habirshaw Cable & Wire 982,013. Sorting Machine. Internat’l Bus Con of Amer., ; Ae et 
Corp., N. Y. Mach. Corp., N. Y. C. 1,983,042. Splice for Lead Sheathed Cables. 
1,980,388. Oil Filled Cable with Rubular Oi 1,982,032. Fuse Plug. W. A. Stoehr, Reserve Western Union Tele. Co., N. ‘ we 
Channels. MHabirshaw Cable & Wire Cor} I wnship, Allegheny County, Pa. 1,983,068. Bell of the Plunger Type. E. Car 
se 1,982,133. Motion Picture Projector Reel In done, B’klyn, N. Y. : 
1,980,395. Electroresponsive System A. S dicating Signal. Don Canady, Cleveland. 1,983,095. Contact Assembly for Steering 
Fitz Gerald. Wynnewood, Pa. 1,982,152. System for Distributing Power Column. General Motors Corp., Detroit. ’ 
1,980,413. Insulating Materials and Method of 31. J. DeMz isk, Pittsfield, Mass. 1,983,157. Connector Outlet. Belden Mfg. 
Preparin ig Insulating Materials. Western Elec 1,982,169. Attachment Plug. Cutler-Hammer, (Co., Chicago. ; 

Sh, es ceo ae lwaukee. 1,983,178. Earphone Hearing Device for the 
1,980,415. Magnetic Compass. Elgin Nat'l 1,982,179. Inorganic Insulation for Electrical Deaf. E. A. Myers & Sons, Mt. Lebanon, Pa. 
Watch Co., Chicago. Sheets, Allegheny Steel Co. 1,983,267. Electrical Conductive Element and 
1,980,426. Connecter Device for Hollow Cables 1,982,212. Solderless Terminal Connector. E Process of Manufacture. T. H. Browne, Chi 





and Method of Securing Connections to Such [ 





st, Glenside, Pa. cago, and E. Brugmann, Cambridge, Mass. 









































































Cables. Aluminum Co. of Amer., Pittsburgh. 2,263. Plug Receptacle. H. Hyman, B'k 1,983,281. Grip Attachment for Fuse Clips. 
1,980,459. Method and Apparatus for Con x, S. W. Fries and E. E. Malott, Kansas City, Mo. 
trolling Mercury Arc Rectifiers. E. L. White, & 79. Apparatus for Molding Plastic 1,983,298. Electrical Distribution System. A. 
Chevy Chase, Md. M r Vincent G. Apple, Dayton, O. H. F.  R. Locke, Oak Park, III. 
1,980,476. Liquid Fuse. Line Material Co., Appl M. Apple and Gourley Darroch, exe 1,983,347. Insulating Bushing. Jefferson 
S. Milwaukee cutors of said Vincent G. Apple, deceased. Elec. Co., Chicago. 
1,980,494. Signaling and Recording System 82,288. Insulated Wire and Method of 1,983,359. Ultra Violet Ray Transmitting 
J. S. Morse, N. Y. C. Making. Simplex Wire & Cable Co., Boston. Glass. General Elec. Co. 
1,980,506. Oil Fuse. Line Material Co., S 1,982,324. Method of Changing Frequencies 1,983,367. Insulation Material. General Elec 
Milwaukee. Means of Static Apparatus. Westinghouse. Co. 
1,980,800. Method of Electrically Insulating 1,982,326. Mercury-Vapro Rectifier. Westing- 1,983,388. Testing and Rejecting Device for 
Adjacent Surfaces of Turns of Coiled Wire house. Parts. General Elec. Co. 
Sirian Lamp Co., New Haven, Conn. 1,982,233. Instrument Galvanometer Vibrato: 1,983,393. Telephone Set. Asso. Elec. Lab., 
1,980,821. Means for Cooling High Voltage Assembly. Westinghouse Chicago 
Apparatus. General Elec. Co. 1,982,384. Process for Making Copper Oxide 1,983,411. Electric Bulb Piers. C. G. Smith, 
1,980,831. Switch or Junction Box. Standard (ut-Outs. ‘General Elec. Co. Mason City, Ia. 
Elec. Equip. Corp. ,982,405. Compensating Device for Mag 1,983,447. Frequency Meter. General Radio 
1,980,840. Seal for Electric Lamps and Si: etic Compasses. Pioneer Instr. Co., B'kly1 Co., Cambridge, Mass. 
ilar Articles. General Elec. Co. N. ¥ 1,983,448. Alarm Clock. I. Florman, N. Y. C. 
1,980,856. Machine for Forming Fabrications 982,411. Shielded Resilient Separator Ca 1,983,504. Motor Lubricator. E. R. Haglund, 
From Strip Materials. H. Fuchs, B’klyn, N. \ tor. General Elec. Co. Jamestown, N. Y. 
1,980,964. Organ Valve Structure. D. S. Bar 182,439. Railway Signal. Adlake Cx 1,983,511. Attachment Plug Receptacle. J. I 
rows, Rochester, N. Y. l 982,464. Conduit Fitting. Thomas & Betts Paulding, New Bedford, Mass. 
1,981,130. Method of and Apparatus for Coat (o., Elizabeth, N. J. 1,983,563-1,983,564. Insulated Electrical Con 
ing Strands. Western Elec. Co., N. Y. C 1,982,484. Ozonizing Apparatus for Internal ductor. Rockbestos Products Corp., New Haven, 
1,981,138-1,981,139-1,981,140. Reel. Wester Combustion Engines. A. C. Runge, Detroit Conn. | 
ier, a. Ic. es toe ; 1,982,501. Connector. H. A. Douglas. Bror 1,983,569. Pedestal Switch Insulator. Locke 
1,981,172. Method of Measuring Thermal Co: son, Mich. Insulator Corp., Baltimore, Md. 
ductivity. Brown Instr. Co., Phila 1,982,502. Junction Box. H. A. Douglas. 1,983,605. Lamp Starting Device. Ne-Arga 
1,981,210. Charging Rack for Miners’ Lamps Bronson, Mich Coe. sa. Se 
Koehler Mfg. Co., Marlboro, Mass. 1,98 », Conductor Having an _ Insulatin 1,983,657. Transformer Construction. Wired 
1,981,266. Vibrating Galvanomete W. G Cor Containing Urea in a Condition to Radio, Inc., N. Y. C. 
Green, Tulsa, Okla. Produce Ammonia Gas upon Heating. Rock 1,983,675. Plug and Socket Connection. Al 
1,981,343. Ground Fittings. S. W Border estos Prod. Corp., New Haven, Conn bert & J. M. Anderson Mfg. Co., South Boston, 
Summit, N. J. 1,982,584. Fuse Plug. Bulls-Eye Elec. Mfg Mass. 
1,981,458. Plug with Prongs in Cay An Co., Torrington, Conn 1,983,669. Electrode. General Elec. X - Ray 
conda Wire & Cable Co., N. Y. ( 1,982,653. Fire Alarm and Extinguisher. S Corp., Chicago. 
1,981,460. Cable Connector. J. B. Miller tt. Forman, Long Island City, N. Y. 1,983,670. Outlet Box Support. J. G. Knight, 
Webster Groves, Mo. 1,982,689. Magnetic Core Material. Johnson Brooklyn, N. Y. 
1,981,599. Fuse. T. W. Kirkman, N. Y. ¢ ab., Chicago. 1, 983,725. Current Tapping Device. Abraham 
1,981,612. Cable. P. H. Chase, LDala-Cynwy 1,982,693. Plug Fuse. Royal Elec. Co., Avon, Abramson, N. Y. C ; 
Pa Mass 1, 983,776-1,983,777. Electrical Connector for 
1,981,672. Skill Rotating Flasher Game D 1,982,716. Cable Outlet F. B. Wiegand. Toy Electric R: \ilways. L. W. Rosenthal, N. Y. C 
Schneider and R. J. Richs, N. Y. C. Cleveland, and B. J. Schwendt, Lakewood, O., 1,983,785. Electrolytic Apparatus. Industrial 
1,981,681. Solenoid. E. S. True, Oak Park ind O. S. Flath, Chicago Lyevelopment Corp., Boston, Mass. 
Ill. 1,982,758 Attachment Plug. M. A. Rollmar 1,983,811. Game Apparatus. F. C. McClellan, 
1,981,685. Wire Connector. J. Blackburn and Mount Joy, Pa Chicago 
James A. Weaver, Jr., Webster Gro ves, M 1,982,766. Electrical Measuring Device ) Lamp Bulb Connector. G. J. Seiss, 
1,981,715. Electrodepositi n of Meta S Inte Amer. Tele. & Tele. Co 
nat’] Nickel Co. 2. &. <. 982,784. Submarine Cable. Bell Tele. Lab., Differential Thermostat. Powers 
1,981,716-1,981,717. Insulator. Ohio Brass ( y. .. 8 Regulator Co., Chicago 
Mansfield, O. 1,982,811 Electromagnetic Device. Western 1,983,823. Thermostat. General Plate Co., 
1,981,742. Wiring System. Wiremold Cc Elec. Co., N. Y. (¢ Attleboro, Mass. 
1,981,753. Concentric Cable Connector. H. J] 1,982,812. Contact Material. Westinghouse 1,983,859. Fuse Structure. Line Material Co., 
C. Pearson, Atlanta, Ga. Lamp Co., Bloomfield, N. J. South Milwaukee. 
1,981,756. Transformer Lifting Device D. G 982,821. Electrode and Method of Manufac 1,983,890. Signal Fuse Plug. D. H. Atwater 
Smead, Greenfield, Mass. ture. Hygrade Sylvania Corp., Salem, Mass assigned one-half to G. W. Lambert, Santa Fe, 
1,981,796. Grounding Connector Crouse 1,982,825. Coronaless Shockproof X-Ray Unit. New Mex. 
Hinds Co., Syracuse, N. Y. Westinghouse X-Ray Co 1,983,912. Horn Control Device. H. B. Luy- 
1,981,854. Appliance Plug Connector. J. W. 1,982,854. Combined Break-Joint and Electric- ster, Black Diamond, Wash. 
Comiskey, Johnstown, Pa., assignor of one-third Cord Reel Casing. Rembrandt Lamp Corp., Chi 1,983,932. Theft Alarm for Automobiles. Elec. 
to Dell A. Comiske nd one-third to J. Sicili cag Alarm Co., Inc., Denver, Colo 








NEMCOITE BUILT-UP MICA PRODUCTS 


In Sheets - Punched Pieces - Tubular Forms 
FOR ALL ELECTRICAL INSULATING PURPOSES 


“Your Product Is Only As Good As Its Insulation” 


NEW ENGLAND MICA COMPANY 


WALTHAM, MASSACHUSETTS 


Electrical Manufacturing 


Holtzer-Cabot Synchronous Motors 
for Operating Automatic Recording and Control Devices. 


The modern industrial recording and controlling instru- 
ment is very often the nerve center directing and recording a 
complicated industrial process. These instruments must operate 
with precision and perfect synchronism. 
For more than 20 years Holtzer-Cabot Synchronous Motors have been 
the discriminating choice of the leading instrument manufacturers. 


Our engineers will gladly confer with you. Their experience can be helpful 
write Dept 10 for descriptive bulletin. 


THE HOLTZER-CABOT ELECTRIC Co. 


125 AMORY STREET, BOSTON, MASS. 


Our magnet Wire plant, a part of which 
is illustrated above, is complete in every 
detail. Quality, speedy production and 
prompt shipment, developed in twenty 
years of experience, are AMERICAN 
ENAMELED advantages. If the plans 
of your products call for any of the 
items listed in the coupon below, you 


should have our data. 


Send this COUPOL x. 


"hee yr gine’ i " cua 
iciency— vot ® COILS | MAGNET WIRE 

wo ‘ “ , 4 4 
Write forIndus- as Sie AMERICAN CHROMOXIDE WIRE 
aoy 


trial Resistor 


Catalog B-25 | ENAMELED AUTOMOTIVE & RADIO 
MAGNET WIRE | . ane ies 
COMPANY | 


INTERNATIONAL POSITION 
RESISTANCE co.|¥| POrtHuron,Mich, | , p<. 


2100 ARCH STREET, PHILADELPHIA, PA. 


(In Canada, 187 Duchess St., Toronto, Ont.) 


February, 1935 





Classified Index of 
Materials, Parts, 


and Equipment 


oe 
AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Asbestos insulated 
Rockbestos Products Corp, New Haven, Conn. 
ARMS, Flexible. See Tubing, Flexible Metallic. 


BEADS, 
Dunn, Inc., 


Insulating 
Struthers, 134 N. Juniper, Phila., Pa., 
Spine’”’ 


Isolantite, Inc., 233 Broadway, New York, N. Y. 
Stewart Mfg. Co., D. M., Chattanooga, Tenn. 


“Fish 


BEARINGS, Ball and Roller 


Fafnir Bearing Co., New Britain, Conn. 

New Weparture Mfg. Co., Bristol, Conn. 

Nerms-Hoffmann Bearings CorD., Stamford, Conn. 

8. K. F. Industries, Inc., Front St. & Erie Ave., 
Gelphia, Pa. 


“GreaSeal,’’ 
Phila- 


BEARINGS, Bronze 


Bunting Brass & Bronze Co., Toledo, Ohio. 
Phesphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


BEARINGS, Oil-less (Non-metallic) 


Oontinental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Ofiless Bearing Co., 12 East Johnson &t., 
Philadelphia, Pa 


Germantown, 


BELTS, Fan, Cog, V 


Dayton Rubber Mfg. Co., Dayton, Ohie. ‘‘Dayton.”’ 


BLOWERS, Appliance 


Peerless Electric Co., 2100 West Market St.. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. 


Warren, Ohio. 
Louis, Mo. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 


BOLTS, NUTS AND SCREWS 


Blake & Johnson Co., Waterville, Conn. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


BOXES AND CARTONS 


Continental-Diamond Fibre Co., Newark, Del 


BRASS AND COPPER 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Beovill Mfg. Co., 65 Mill, Waterbury, Cenn. 


BRONZE 


Waterbury Rolfing Mills, 
Waterbury, Conn. 


Inc., 660 Watertown Ave.. 


BRUSH SEATER 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 


BRUSHES, Commutator 


General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
National Carbon Co., Inc., Carbon Sales Div., Cleveland, 


Ohio. ‘‘National,”’ ‘‘Pyramid.”’ 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Westinghouse Elee. & Mfg. Co., East Pittsburgh, Pa. 


BUSHINGS, Bronze 


Plain Cast Bronze, Cast Bronze Graphited, 
Plain Sheet Bronze, Sheet Bronze Graphited. 


Bunting Brass & Bronze Co., Toledo, Ohio. 
Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


Isolantite Inc. 


Sales Office - 233 Broadway, New York, N.Y. 
Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 


N this and each alternate page following is s 
Classified Index of the makers of materials, 


parts and equipment used in fabricating elec- 


back cover. 


gs alta Pe 
gue BRameenn...... 


BARE WIRE INSULA 


“= INSULATO 


er dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 WN. JUNIPER ST PHILADELPHIA PA 


ae 
moe 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., New Haven, Conn 


CABLE, Heavy Duty 


General Electric Co., Dept. 
(Glyptal Cable). 


6A-201, Schenectady, N. Y. 


CADMIUM PLATING 

Qrasseli Chemical Co., Inc. Adv. Dept., 
Cleveland, Ohio. ‘‘Cadalyte.’’ 

Udylite Co., 1651 East Grand Bivd., 
““Udylite”’ 


629 Euclid Ave., 
Detroit, Mich. 


CANDLES, Fixture 


Brandywine Fibre Products Co., 1402 Walnut, 


Wilmington. 
National Vulcanized Fibre Co, Wilmington, 1. 


CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 


Nationa) Carbon Co., Carbon Seles Div., 
“‘Everready,’’ ‘National.’ 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


Cleveland, Ohio. 


CASTINGS, Die 
Pressure Castings, Inc., 12439 Euclid Ave., Cleveland, Ohio. 


CASTINGS, Phosphor Bronze 


Phosphor-Bronze Smelting Co., 2200 Washington Ave., 
delphia, Pa. 


Phila- 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., 


Syeamore, Ill. 
Mica Insulator Co., 200 Variek, New York, N. Y. 


CERAMIC. See Lava; Porcelain; Cores 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgepert, Cenn. 


CIRCUIT BREAKERS 

Air and Oil Circuit Breakers and Oi] Break Switches 
Allen-Bradley Co., 1809 8S. First, Milwaukee, Wis. 
General Eléctric Co., Dept. 6E-201, Schenectady, N. Y. 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLOTH, Insulating 


Acme Wire Co., New Haven, Conn. ‘ 
Brand & Co., William, 268 Fourth Ave., New York. ‘‘Turbe.” 
General Electric Co., Section Q-271, Merchandise Dept., 


Bridgeport, Conn. 
Glenn & Ce., J. J., 35 S. Desplaines St., Chieago, Il. 
Mica Insulater Co., 200 Varick, New York, N. Y. ““Armatite,’* 


**Micanite.”’ 


A& ACOILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


trical products. The names shown are those of ad- 
vertisers in Electrical Manufacturing. The suggestion 
is made that their advertising be referred to for de- 
tailed information, nearest branch office, etc. To locate 
the page number of a manufacturer’s advertisement, 
refer to Advertisers’ Index, two pages removed from 


CLUTCHES & COUPLINGS, Transmission 


Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Dept. 6E-201, Schenectady, N. 
Lovejoy Tool Works, 5020 West Lake St., Chicago, mm. 
Westinghouse Elec. & Mfg Ca, East Pitisburgh, Pa. 


COIL (Coils) 


Armature, Field, Electromagnet, Induction Coils and 
Driers & Impregnators. See Ovens. 
Blectromagnet See Coils, Finished. 
High Frequency. See Coils, Radio. 
Impregnators, Vacuum. See Ovens. 
Induction. See Coils, Finished. 
Radio. See Coils, Radio. 
Resistance. See Units, Rods & Grids; 
Grid Leaks, Radio. 

Testers. See Testers. Coil. 

Winders, Induction Coil. See Winding Machines, 
Winding Tape. See Tape, Varnished Fabric. 


Industrial. 
also Resistors and 


Coil. 


COILS, Finished 


Armature and Field. 
Solenoids. 
Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, Mich. 
Coils, Inc., 229 Chapman St., Providence, R. I. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Guthman & Co., Inc., Edwin I., 1821 8S. Michigan Ave., 
Chicago, Ill. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Westinghouse Elec. ‘& Mfg. Co., East Pittsburgh, Pa. 


See Coils. Finished. 


COILS, Radio 


Guthman & Co., 
Chicago, Ill. 


Inc., Edwin I., 1321 8S. Michigan Ave., 


COMMUTATORS 


Glenn & Co., J. J., 35 8. Desplaines St., 
Homer Commutator *Corp., 4750 Hough Ave., 
Westinghouse Elec. & Mfg. Co., 


Chicago, Ill. 
Cleveland, Ohie. 
East Pittsburgh, Pas. 


COMMUTATOR STONES & GRINDERS 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 


CONDENSERS, Fixed, Mica, 


Oil and Wax Filled, etc. 
Aerovox Corp., 81 Washington St., 


Paper Wound, 
Brooklyn, N. Y. 


CONDENSERS, Electrolytic Filter 


Acme Wire Co., New Haven, Conn. 
Aerovox Corp., 81 Washington St., 
B. L. Elec. Mfg. 
Westinghouse Elec. 


Brooklyn, N. Y. 
Co., St. Louis, Mo. 
& Mfg. Co., East Pittsburgh, Pa. 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamere, Il) 
Sherman Mfg. Co., H B., Battle Creek, Mich. 


CONTACTORS 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


CONTACTS, See Points, Contact 
CONTACTS, Carbon, Graphite and Metal 


Graphite 


National Carbon Co., Inc., Carbon Sales Div., Cleveland. 
Ohio. ‘‘National.”’ 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CONTROLLERS, Motor. See Complete Motor 
Control Table, Editorial Section, p. 37. 


CONTROLLERS, Magnet Lifting 
Ohio Electrie Mfg. Co., 5905 Maurice Ave., Cleveland, Okie 


CONTROLS, Temperature and Valve 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Ulanet Co., George, 85 Columbia, Newark, N. J. 


COILS, INCORPORATED 


UNIVERSAL WOUND COILS 
229 Chapman St., Providence, R.L 


Electrical Manufacturing 





— IF 


——— 


~~ YOU HAVE 
AN INSULATION PROBLEM 
THINK OF 


CONTINENTAL-DIAMOND 


Complete Insulation Service 
FIBRE—BAKELITE—MICA 


SHEETS—RODS—TUBES os 
PARTS 


ors and 


, Coil. 


CONTINENTAL-DIAMOND 


. , f | 
FIBRE COMPANY 
C\W/sA _ na NY. Be 
wsstiel te aa Pena DELAWARE 5 | S y ( )| ( ) 


Because Ward Leonard produces relays for the most 
sensitive photo electric controls, for the many inter- 
mediate services and for really heavy duty work, 


they are in position to impartially recommend re- 
‘ ; lays based upon your requirements rather than from 
— A C F — availability of designs. All Ward Leonard Relays 


r are dependable and include the latest features of 


_ croup ) 


wee” proven merit. You want to know more about them. 


Nound, Coil Winder and other mod- 
ern tools for the repair shop 


Write for literature og ge Descriptive Bulletins 


and prices. Sensitive Relays Bulletin No. 251 


i \; \: .. te ae Light Duty Relays Bulletin No. 106 
ARMATURE COIL : 


Intermediate Duty Bulletin No. 81 


EQUIPMENT CO. f: ; IY Beery Duty Relays Bulletin No. 131 


Time Delay Relays Bulletins 351-361 
2401 Forestdale Ave., 
Cleveland, Ohio 


D.C. e& A. C. Contactors Bulletins 1901-4401 


Send for Bulletins of interest to you 





stal 


| eis Stowers WARD LEONARD 


COMP pots || RELAYS « RESISTORS « RHEOSTATS 





Thermostat control to cus- 
tomer specifications. No WARD LEONARD ELECTRIC CO. 
fire hazard. Double wall 34 South St., Mount Vernon, New York 
cast aluminum construc- ; 
tion with removable insert Please send me Bulletins Nos... .. 
if desired. Eleven models 

ED - 1 pint to 5 gal. Larger 
kettle type in any capacity. —— 

ILS Cutaway view showing STA-WARMELECTRICCO.||  Siret........«. 

. R.L double wall construction 


be and beating unit. 565 N. Chestnut St., Ravenna, O. ey 


ifacturing February, 1935 





“THEY LIVE ON THE JOB" 


Specialists in accurate gears for electric 
appliances and mechanical devices. 


Massachusetts Gear &Tool Go. 


42 Nashua St. Woburn Mass. 


CORD, Flexible, Heavy Duty 


American Steel & Wi Co., 208 S. LaSalle, 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Cable Corp., 
General Electric Co., 
Bridgeport, Conn. 
Rockbestos Products Corp., 
Roebling’s Sons Ce., John A., Trenton, 


Section Q-272, 


New Haven, Conn. 
N. J 


CORD, Heater 


(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Belden Mfg. Co., 4v33 W. Van Buren, Chicago, Tih. 
Driver-Harris Co., Harrison, N. J. “‘Verifiex.’ 

General Cable Corp., 420 Lexington Ave., New York, a oe 
General Electric Co., Section Q-272 

Bridgeport, Conn. ‘‘Deltabeston,’’ ‘‘Salamander.”’ 
Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 
Rockbestos Products Corp., New Haven, Conn. 
Roebling’s Sons Co., John A, Trenton, N. J. 


CORES, Resistance Coil 


General Electric Co., Dept. 6E-201, Schenectady, 
Isolantite, Inc., 23% Broadway, ‘New York, . & 
Louthan Mfg Co., East Liverpool, Ohio. 

Star Porcelain Co., Trenton, N. J. ‘*Thermolain.”’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


N. . 


CORES, Transformer 


Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 


COUPLINGS, Flexible 
Lovejoy Tool Works, 5020 West Lake St., 


Chicago, Ill. 
DECALCOMANIA 


American Decalcomania Co., 4326 Fifth Ave., Chicago, Ill. 


DIE CASTINGS. See Castings, Die 


DIES AND MOLDS 


Chicago Molded Products Corp., 
Steinen Mfg. Co., Wm., 164 Pennington St., 


2144 Walnut, 
Newark, N. J 


DISCS, Armature 


Thomas & Skinner Stee] Products Co., 1111 East 23rd S8t., 


Indianapolis, Ind. E 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, 


. 


Ohio. ‘Dayton.’ 


ELECTRICAL SHEETS. 
Electrical 


See Steel Sheets, 


ELECTRODES, Carbon 


National Carbon Co., 
Ohio ‘“‘National’’ 


ELECTRODES FOR GAS SIGNS 


Callite Products Division, 540 39th St., Union City, N. J. 
Universal Clay Products Co., 1525 First, Sandusky, Ohio. 


ENGRAVING MACHINES 


Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 


ewe 9) ie 3 PS 


INSTRUMENT ‘ 
HI-VOLT. LITTELFUSES for transmitters, etc., 1,000, 5,000 
& 10,000 volt ranges, 1/16 amp. up. 
@ NEON VOLTAGE FUSES & (TATTELITES), 
100, 250, S00, 1,000 & 2,000 volt ratings 
@ AIRCRAFT FUSES, AUTO FUSES, $ RADIO FUSES, FUSE 
MOUNTINGS, ete. Get new Cat. No. 6. 
Littelfuse Labs., 4515 Ravenswood Ave., 


WA ate aa eee 
PHENOL FIBRE 
TAYLOR INSULATION 


TAYLOR & CO., INC. Noristown, Pa. 


Chicago, III. 


AYLOR 


Chicago, Ill. 


4) Lexington Ave., New York, N. Y. 
Merchandise Dept., 


Merchandise Dept., 


1111 East 23rd St, 


Chicago, IIL. 


Inc., Carbon Sales Division, Cleveland, 


4102 Ravenswood Ave., Chicago, Ill. 


PERKINS 
GEARS 


for Accuracy 
Quality 
Dependability 


PERKINS 
MACHINE 
& GEAR CO. 


157 Circuit Ave. 
Springfield, Mass. 


EYELETS 


Platt Bros. & Co., Waterbury, Conn. 


FERRULES 


Patton-MacGuyer Co., 
Scovill Mfg. 


17 Virginia Ave., 
Co., 65 Mill, 


Providence, B. I. 
Waterbury, Conn. 


FIBRE, Phenol 


Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 


Ohio. 
Glenn & Co, J. J., 35 8. Desplaines St., Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lamicoid.”’ 
National Vulcanized Fibre Co., Wilmington, Del ‘‘Vul-Cot,” 
‘*Phenolite.”’ 
Synthane Corp., Oaks, Pa. 
Taylor & Co., Inc., Norristown, Pa 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Ohmoid’’ 


FIBRE, Vulcanized 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products. 


Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 


Del. 
Continental-Diamond Fibre Co., Newark, Del. 
Glenn & Co, J. J., 35 8. Desplaines St., Chicago, Ill. 
National Vulcanized Fibre Co., Wilmington, Del ‘‘Peerless,”’ 


**Vulcot.’’ 
Taylor & Co., Inc., Norristown, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


““Fyber- 
oid.”” “‘Ohmoid.”’” 


FLASHERS, Sign 

France Mfg. Co., 10326 Berea Road, Cleveland, Ohio. 

Leland Electric Co., Dayton, Ohio. ‘‘Kontrolar.’’ 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Ulanet Co., George, 85 Columbia, Newark, N. J. 


FLEXIBLE CORD. See Cord, Flexible, Heavy 
Duty 


FLEXIBLE COUPLINGS. 
Flexible. 


See Couplings, 


FLEXIBLE SHAFT MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


FLEXIBLE SHAFTING 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, 
White Dental Mfg. Co., S. S, Industrial Div., 150- = West 
42nd St., New York, N. Y. 


FURNACES, Electric 
Annealing, Enameling, Heat Treating. 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 


White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


FUSE CLIPS AND MOUNTINGS 


Littelfuse Laboratories, 4515 Ravenswood Ave., Chicago, I). 
Patton-MacGuyer Co., 17 Virginia Ave., Providnece, R. I. 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 


FUSE METAL See Zinc 


FUSES, Enclosed 
General Electric Co., 
Bridgeport, Conn 
Littelfuse Laboratories, 


Section Q-272, Merchandise Dept., 


Chicago, Til. 


FIBRE... ers ont poe 


specialties and standard length tubes 


BRANDYWINE FIBRE PRODUCTS CO. 
1402 Walnut St., Wilmington, DeL 


4515 Ravenswood Ave., 


Makers of precision Small Gears, 
Mechanisms, etc. ... 
on typical jobs. 


's, Worms, Cams, 
Ask for interesting leaflets 


. “The Gear 

\ Engineers” 

F 2635 Canton St. 
CHICAGO, ILL. 


ya La 
MAGNETS 


A Trial Will Convince You 
30 Years’ Experience Insures 
Dependability—Write Us. 


THOMAS & SKINNER 
STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis, Ind. 


LAMINATIONS 


GAUGES, Vacuum 
Continental Elec. Co., St. Charles, Ill. 


GEAR MOTORS See Motors. 


GEAR STOCK 
Laminated See Fibre, Phenol 


GEAR UNITS, Speed Changing 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Rawhide & Comp. 


Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
po * “Textoil,’’ ‘“Textolite.”’ 

Mechanical Specialties Mfg. Co., 2635 Canton, Chicage. 

National Vuleanised Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., 157 Circuit Ave., Springfield, 


Mass. 
Taylor Co., Inc., Norristown, Pa. 


Westinghouse Elec. & Mfg. Co., 


GEARS AND PINIONS, 
Massachusetts Gear & Tool Co., 
Mechanical Specialties Mfg. Co., 
Merkle-Korff Gear Co., 215 N. 


Morgan St., Chicago, Ill. 
— Machine & Gear Co., 157 Circuit Ave., Springfield 
ass. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


GENERATORS, Plating. 
tors. 


“*Tru-Vac."" 


East Pittsburgh, Pa. 


Iron and Steel 


42 Nashua, Woburn, Mass. 
2635 Canton, Chicago, Ill 


See Plating Genera- 


GILDING METAL 


Waterbury Rolling Mills, 
Waterbury, Conn. 


Inc., 660 Watertown Ave., 


HANGERS, Ball and Roller Bearing 
8S. K. F. Industries, Inc., Front St. & Erie Ave., 
phia, Pa. 


HEATING UNITS. See Units, Rods and Grids, 
Resistance. 


INSTRUMENTS, Ohmmeter-Voit-Ohmmeter 
International Resistance Co., 2100 Areh St., Philadelphia, Pa 


INSTRUMENTS, Laboratory Standard 


General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave. 
Newark, N. J. 


INSTRUMENTS, Pocket 


Weston Elecl. Instrument Corp., 582 
Newark, N. J. 


Philadel- 


Frelinghuysen Ave., 


INSTRUMENTS, Portable and Switchboard 


General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Illuminometer,” ‘‘Pin-Jaek.’ 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Compounds. See Wax and Compounds. 
Fibre. See Fibre, Phenol & Vulcanizing. 
Molded. See Molded Insulation. 
Paint. See Paint, Varnish, Lacquer. 
Tubing. See Tubing, Varnished Fabrie. 
Varnish. See Lacquer, Paint, Varnish. 
Wax. See Wax and Compounds. 


INSULATION, Ceramic 


Special Shapes, Insulating Beads, Washers, 
Isolantite, Inc., 233 Broadway, New York, N 


| GEARS 3. At 
EQUIPPED FOR ECONOMICAL 


Bushings, ete. 
™ A 


MASS PRODUCTION 


FLEXO-ACTION FRACTIONAL H.P, 
re 


tee Ce he Net) 
weve SUT ee Tee Se ee eh a) 


HY VOT. ELECTRICAL 


INSULATION 
J.J.GLENN6& CO 
Catalog on request 


35 So.Desplaines St. 
Chicago, Ill. 


Electrical Manufacturing 

























“Tein CHACE EU 





WATERS-GENTER CO. 
Minneapolis . . . Minn. 


rod 
eG v | a 
Chace Thermostatic Bimetal a’ |» : ' a 
is used in many electrical 


HIN appliances to automatically a a ws 

operate switches and controls. d; |p E PWV DP A Ni i ay 

SMTA The Gas industry depends 

Pe 10 fae upon Chace for many auto 
i matic movements and safety 


mp. OU TI e7A controls. Heating and Air 






































N. Y. Conditioning is also largely 
— Se ys dependent upon Chace 
ringfield, a J Bimetal to regulate tem- 
. perature and for automatic 
CHACE working of important units. 

a, Mas. HERMosTA]| ae net ——— and 
o, Ill. in apes tormed to your 
— BIMETAL specifications. 
yenera- 

W.M.CHACE VALVE CO. 
mn  Ave., 1608 Beard Ave : Dire i ns 
Philadel- ee 
“=| TYeIVVNReyg Wit FL THE Jon 
meter | 


a 3 ie 3 € a R | € ol 3 aw Probably you have one or more applications for indicator 


or pilot lights where vibration or frequent shock offers a 














N. Y troublesome problem. NEON GLOW LAMPS offer the 
Pa When 
sen Ave. you need solution! 
rings of heat Undoubtedly you have many other applications in your 
sen Ave., plant, or product, which these lamps will fill economically 
isin heating tanks, vats, platens, and well. Consider their many advantages: 
soard dies, moulds, etc., the logical means , 
N. Y. is to apply simple, speedy, economical They have no filament, and are highly resistant to vibra- 
ina ae, Chremalox Ring Units. Made in 75 | 
Pa. to 1800 watt ratings, for use singly | tion and shock. They have a normal life of 3000 hours. By 
sen Ave, or in combinations (nested), these de- || 
pendable heating units are giving ex- | 4 ‘ arkeni p as 2y give ; le warnin 
sntiy Ge tareles chanieed io euchom a gradual darkening of the glass they give ample wa g 
, a peg a products as well as in time for replacement. They operate at standard voltages 
n process work. 
_ Chromalox Heating Units are made of both AC and DC and are provided with bases to fit 
in a wide variety of forms and types | 
Strip Heaters, Immersion Heaters. | standard receptacles. 
Cartridge Units, Hot Plates, as_ well , 
as \ir Duct Heaters and Air Blast | And they consume so little current that a few cents oper- 
eaters. | . 
No matter how difficult your pat ates the largest of them continuously for a month. 
hings, ete. ticular heating requirement, some one | , ° . . . 
of these units may be applied with || Your wholesaler or jobber carries a complete line of these 
most ecanomical results. Send us a || - . - - ~ . 
sketch and description of your prob- || multi-purpose, efficient NEON GLOW LAMPS. He can fill 
lem—let us cooperate with you in its ‘ ‘ > : : 
solution. For full information on your needs immediately from stock. Further information on 
Chromalox Units, get the Chramalox | . . , 7 
Book—60 pages of vital informatior request . . . General Electric Vapor Lamp Company, 887 
invaluable to product designers and - ° 
engineers. Use the coupon. Adams Street, Hoboken, New Jersey. 
1] 
+ MAIL WITH YOUR BUSINESS LETTERHEAD | 
' EDWIN L. WIEGAND CO. || 
+ 7530 Thomas Blvd., Pittsburgh, Pa. | 
Simacncmeol | GENERAL @ ELECTRIC 
: Book of Electric Heat data. 
' 
PORE anu ch xe dxacandccekunt beeen 
! VAPOR LAMP COM PANY 
SEEN. -cdacceananbinesuetuan 





605 Copr. 1934, General Electric Vapor Lamp Ce. 
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BENZJAMIN | swivel 


Attachment Plugs 


They ‘“‘Keep the Kinks Out 
of Cords,’”’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and base 
are stationary. Attached and 
detached with one hand. One 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 


Benjamin Electric Mfg. Co. 


DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Francisco 








LACQUER, Paint, Varnish 
Acme Wire Co., New Haven, Conn. 
Delph 168 Emmett, Newark, N. J. 


Co., John C., “Chinalak,”’ 
“Electric Lacquer.”* 
General Electric Co., Section Q-272, Merchandise Dept., 
Bridgeport, Conn. “Glyptal.”’ 
Glenn & Co, J. J., 35 8. Desplaines St., Chicago, Ill. 
Impervious Varnish Co., Koppers Bldg., Pittsburgh, Pa. 
Mies Insulator Co., 200 Varick, New York, N. Y. ‘‘Linolac.” 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps. 


LAMINATIONS. 


LAMPS, Glow 


General Electric Vapor Lamp Co., 883 Adams Street, He- 
boken, N. J. 


See Discs, Armature 


LAVA 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LUGS, Copper 
General Electric Co., Dept. 6E-201, Schenectady, N. 


7 
Ideal Commutator Dresser Co., 1008 Park Ave. Sycamore, Ili. 
(Belderless) 


Iisco Copper Tube & Products Co., Inc., 56629 Madison Road, 


Cincinnati, Ohio. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. IL. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


LUMINOUS SPECIALTIES 
General Electric Co., Section Q-272, Merchandise Dept., 
Bridgeport, Conn ‘‘Radieye.”’ 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


MAGNETS, Permanent 
Themas & Skinner Steel Products Co. 
Indianapolis, Ind. 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Sehmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, III, 


MELTING POTS AND LADLES, Solder 

Denn, Inc., Struthers, 138 N. Juniper, Phila., Ps. ‘“Dunco.” 

Sta-Warm Electric Co., 565 N. Chestnut 8t., “Ravenna, Ohio. 
(Glue and Solder Pots and Wax Pouring’ Heaters) ‘‘Tri- 
plex.” ‘“‘Sta-Warm.” 


METAL 


Cutting Outfits. See Welding Rods & Equipment. 
Marking Outfits. See Engraving Machines. Also Markers 
and Stampers, Metal. 


, 1111 East 23rd St., 


MICA 

Shades See Shades, Mica. 

Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Brand & Co., William, 268 Fourth Ave. , New York, N. Y. 


Continental-Diamond Fibre Co., 
Glermm & Co., J. J., 35 S. Desplaines, Chicago, Ill. 
Macallen Co., 16 Macallen, Boston, Mass. 
= pe Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Newark, Del. 


*“‘Mican- 


MOLDED Insulation 
Dies. See also Dies and Molds. 
Laminated. See Fibre, Phenol. 

American Record Corp., Scranton, Pa. 
nolic,”’ ‘‘Arcolite.’’ 

Bakelite Corp., 247 Park Ave., 

Chicago Molded Products Corp., 


“Lacanite,” ‘“‘Phe- 


New York, N. Y. 
2144 Walnut, Chicago, Ill. 


—— Insulation Co., 4638 Spring Grove Ave., Cincinnati, 
Ohio. 
General Electric Co., Plastic Dept., West Lynn, Mass. 


“Cetec,’’ ““‘Textolite,”” ““Mycalex.’’ 
Macallen Co., 16 Macallen, Boston, Mass. 
Watertown Mfg. Co., 200 ~— &; ~ Rd., Watertown, Conn. 
Westinghouse Elec. & Mfg. » East Pittsburgh, Pa. 


MOLYBDENUM, Wire, Rods, Sheets & Special 
Shapes 


Callite Pentents Division, 540 39th St., Union City, N. J. 
MONEL METAL 


Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See Controllers, Motor. 


MOTORS 
Also see complete motor jndexes on pages 40-41, January 
issue, for more complete details. 
Baldor Electric Co., 4353-B Duncan Ave., St. Louis, Mo. 


Barber-Colman Co., Rockford, Ill. 
Bogue Elec. Co., 

Hoboken, N. J. 
Dumore Company, 35 Sixteenth St., 
221 South 8t., 
Louis, 
8. Wabash Ave., 


Chas. J., Manufacturers Terminal Bldg., 
Racine, Wis. 


Electric Specialty Co., a Conn. 


Emerson Elec. Mfg. Co., St. 
Fairbanks, Morse & Co., 900 





Chicago, Ill. 





CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contaet Peints are 
B made with the thought con- 

stantly in mind that, abeve 

all, contact points must 
function with unvarying reliabil- 
ity. We make them ef platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and lew temper- 
atures. Baker Non-Rusting Ther- 


mostatic metal is for use where 
contact with steam or het water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 








IMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


a VARNISH CO. i 
Koppers’ Bldg., Pittsburgh, Pa. 





General Electric Co., Dept. 6C-201, Schenectady, N. Y. 

Holtzer-Cabot Elec. Co., 125 Amory St., Boston, Mass. 

Janette Mfg. Co., 554 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Electric Co., Dayton, Ohio. 

Merkle-Korff Gear Co., 215 N. Morgan St., Chicago, Ill. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Peerless Elec. Co., 2100 Market St., Warren, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Electric & Mfg. Co., Room 219, East Spring- 
field, Mass. 


NAME PLATES 
American Decalcomania Co., 4326 Fifth Ave., Chicago, Ill. 


NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, N. J. 
Riverside Metal Co., Riverside, Burlington Coy. N. J. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. “Adnie.”’ 
Seymour Mfg. Co., 49 Franklin 8t., Seymour. Conan. . 
Waterbury Rolling Mills, Inc., 660 Watertown Ave., 


Waterbury, Conn. 


NUTS, Machine Screw and Acorn 
Blake & Johnson Co., Waterville, Conn. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E, 190 Varick St., 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking, Ete. 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


PAINT. See Lacquer, Paint, Varnish 
PANEL METERS. See Instruments. 
PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 
‘“Turbonite’” 
= Fibre Products Co., 1402 Walnut, Wilmington, 
Del. 
Continental-Diamond Fibre Co., Newark, Del. 
Chieago, Til. 


Glenn & Co., J. J., 35_S. Desplaines St., 
Miea Insulator Co., 200 Varick, New York, N. Y. “‘Armatite,” 
*‘Campbel- 


New York, N. Y. 


“‘Armo,”” ‘Micanite”’ 
National- Vulcanized Fibre Co,, Wilmington, Del. 
lite,” “‘C-F,"’ ‘Peerless’ 
Taylor & Co., Inc., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
West Virginie Pulp & Paper Co., 230 Park Ave., New York, 
N. Y. ‘“‘Electrite,”” ‘‘Densite.”’ : 
Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fybereid” 


PEGS, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE . 

Driver-Harris Co., Harrison, N. J 

Miller Co., Rolling Mill Div., Meriden, Conn. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 


and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 
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CETRON 


THE WORLD'S FINEST 
PHOTO CELLS 


Samples submitted to respon- 
sible Companies. 


Our engineers will assist on 
your electronic problems. 


Continental Electric Co. 
ST. CHARLES, ILLINOIS 




















































Seymour Mfg. i 
Waterbury Rolling Mills, 
Waterbury, Conn. 


Co., 49 Franklin, Seymour, Conn. 
Inc., 660 Watertown Ave., 


PHOTO-ELECTRIC CELLS AND TUBES 

Continental Elec. Co., St. Charles, Ill. 

General Electric Co., oa 6E-201, Schenectady, N. Y. 

Westinghouse Elec. Co., East oo Pa. 

Westinghouse Lamp — Biosmtela. N. 

Weston Electrical Instrument Corp., 582 "bemoan Ave., 
Newark, N. J. ‘“‘Photronic’’ 


PILLOW BLOCKS, Ball and Roller Bearing 
_ Industries, Inc., Front St. & Erie Ave., Philadelphia. 
a. 


PINS, Cotter 
Hubbard Spring Co., M. D., Pontiac, Mich. 


PLATES, Resistance 
National Carbon Co., Inc., Carbon Sales Division, Cleveland, 


Ohio. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 
Westinghouse Elec. & ‘Mfe. Co., East Pittsburgh, Pa. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 


PLUGS & CORD SETS 
American Steel & Wire Co., 208 8. LaSalle, Chicago, ML 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIL 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 
General Cable Corp., 420 Lexington Ave.. New York, N. Y. 
General Electric Co., Section Q-272, Merchandise Dept., 
Bridgeport, Conn. ““Ge-Flex,” “Tell-tale Tap,’ ‘“Unicord”’ 
Rockbestos Products Corp., New Haven, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


PLUGS & SOCKETS 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
General Plate Co., 30 Forest St., Attleboro, Mass. 
General Tungsten Mfg. Co., 500—23rd St., Union City, N. J. 


**"Wileo’’ 


Wilson Co., H. A., 97 Chestnut, Newark, N. J. “W loo” 
PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio 

Louthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite”’ 


Star Porcelain Co., Trenton, N. J. ‘“‘Nu-Blac,”’ ‘“‘Thermolain,” 
“Vitrolain” 


Stewart Mfg. Co., D. M., Chattanooga, Tenn. 
Universal Clay Products Co., 1525 First, Sandusky, Ohie 


PULLEYS, Motor Shaft 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PULLEYS, Steel 

Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.” 

Up-To-Date Machine Works, 2912 South Wabash Ave., Chi- 
cago, IlL ‘‘Maurey’’ 


PUMPS, Vacuum 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

RADIO COMPONENTS AND PARTS. 
Specific Article. 


RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, Mesh Plates 
Tubing, Special Stampings and Screws. 
Callite Products Division, 540 39th St., Union City, N. J. 
Driver-Harris Co., Harrison, N. J. 
General Plate Co., 30 Forest St., Attleboro, Mass, 
Reebling’s Sons Company, John A. Trenton, N. J. 


RECEPTACLES, Plug, Heavy Duty 


See 


General Electric Co., Section Q-272, Merchandise Dept., 
Bridgeport, Conn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

RECTIFIERS 

B-L Electric Mfg. Co., St. Louis, Mo. 

General Electric Co. (Section A-209), Merchandise Dept., 
Bridgeport, Conn. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REGULATORS, Temperature 

Dunn, Ine., Struthers, 134 N. Juniper, Phila., Pa. 

Mercoid Corp.. 4215 Melmont Ave., Chicago, IIL 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


**Dunce.”’ 


REGULATORS, Voltage 

Raytheon Mfg. Co., Electrical Equipment Div., 
Street, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South St., 


190 Willew 
Mt. Vernon, N. Y. 
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To Manufacturers 
Who Want To End 


Motor Worries 


When you build a production machine or an 
appliance, you need not be concerned over the 
motor problem. You can confidently delegate that 
to us. 

Our ability and willingness to design and build 
the type of motor which best fills any specific need 
puts us in position to approach your problem 
without bias. 

Motors may be machined to fit the framework of 
your design or special frames will be built. Any 
type and any power from 1/50 to 1 H.P. 

Tell us the power and the RPM. Indicate the 
position and the type of drive and let us design a 
motor which will precisely fit the function and the 
structure of your unit. Long life resilient mount- 
ings are available for all types of Ohio Motors. 


The Ohio Electric Mfg. Co. 
5905 Maurice Ave. Cleveland, Ohio 


See aegis eae me 


TAILORED CONTROL 


Accurate VARIAC 
voltage control can be 
built into your equip- 
ment — to control 
speed, heat, light 
smoothly, efficiently. 
The Type 200-B (illus- 
trated) will control 
loads up to 170 va. 
Standard designs are 
listed below. Where 
quantities justify 
VARIACS can be de- ' 
signed to meet the nero 
particular requirements of your machine. Send 
us your specifications. 


Volts 
200-B 115 0-115 170 va $10.00 
200-CM 115 0-130 850 va 17.50 
200-CU 115 0-130 850 va 14.50 
100-K 115 0-115 2 kva 40.00 
100-L 230 0-230 2 kva 10.00 





Described in Bulletin V-F. 


GENERAL RADIO COMPANY 


CAMBRIDGE A MASSACHUSETTS 


February, 1935 





FOR EVERY POWER 
TRANSMISSION REQUIREMENT 
THERE IS A 


Dayton 


V-BELT DRIVE 


@ During the past seven years in literally thousands 
of industrial plants troublesome power transmission 
problems have been solved and real savings effected 
through the installation of Dayton V-Belt Drives. 

In addition, these famous belts and drives are now 
used as original equipment by hundreds of manufac- 
turers making a wide variety of machines and appli- 
ances. For example, Dayton V-Belts and Drives are 
used on such equipment as: Fans—Blowers—Pumps 
—Compressors—W ashing Machines—Oil Burners— 
Generators — Conveyors — Crushers — Refrigerating 
Machinery — Mine Equipment—Cement Mill Ma- 
chinery—Flour Mill Machinery—Printing Plant Ma- 
chinery— Woodworking Machinery—Machine Tool 
—Textile Machinery—Hammer Mills—Cotton Gins 
—Lumber Mills—Paper Mills—Food Products Ma- 
chinery. 

The patented construction of Dayton V-Belts gives 
them many outstanding advantages found in no other 
V-Belts. Dayton V-Belts are “built-to-bend.” Their 
rigid cross-wise construction prevents distortion— 
there is no slipping or weaving. This means smoother 
running . . . positive speed . . . less tension . . . less 
wear on bearings. Machines last longer and there’s 
practically no maintenance cost. 

Let us give you detailed information how Dayton 
V-Belt Drives would give you better results at a lower 
cost when used in your own plant or on machines 
you sell. 

THE DAYTON RUBBER MFG. CO., DAYTON, OHIO 
WORLD’S LARGEST MANUFACTURERS OF V-BELTS 


Manufacturers also of Dayton Fan Belts, Dayton Red Tube Radiator 
Hose and the famous Dayton Thorobred Tires and Tubes. 


LB FVUR Opi 


4 COG-BELT DRIVES 
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¢ SPRINGS - 


For all electrical and mechanical pur- 
poses up to and including °%;, gage round 
or square wire. Also wire forms and 
springs of flat spring steel. We specialize 
in lighter wire gages. 


Send your inquiries — large or small 


U. S. STEEL WIRE SPRING CO. 


1290 East 53rd St., Cleveland, Ohio 








Write = 
for new 


| Catalog == 
STRUTHERS DUNN Inc. 


138 N Juniper Street. Philadelphia, Pa 


RELAYS 
(Bee also Circuit Breakers and Thermostats.) 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van Buren 
St., Chicago, Ill. ‘“‘Stowger.” * 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco. 
“Mid Getts.” 

Edison Electrical Controls, 45 Lakeside Ave., West 
Orange, N. J. 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Kurman Elec. Co., 243 Lafayette St., New York, N. Y. 

Mercoid Corp., 4215 Belmont Ave., Chicago. Ill 

Minneapolis-Honeywel] Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


RESISTORS 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 

General Radio Co., Cambridge A, Mass. 

Hardwick, Hindle, Inc., 40 Hermon St., Newark, N. J. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

White Dente! Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd 8t.. New York, N. Y. 


RESISTORS AND GRID LEAKS, Radio 
Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 8S. First St., Milwaukee, Wis. 
Hardwick-Hindle, Inc., 40 Hermon St., Newark, N. J. 
International Resistance Co., 2100 Arch St., Philadelphia, Pa. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Ohmite Mfg. Co., 643 N. Albany Ave., Chicago, Ill. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
White Dental Mfg. Co., S. S., Industrial Div., 150-4 W. 

42nd St., New York, N. Y. 


RHEOSTATS 
Motor Control, Meter Testing, Electroplating. 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
General Radio Co., Cambridge A, Mass. 
Hardwick, Hindle, Inc., 40 Hermon St., Newark, N. J. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. ‘National.’ 
Ohmite Mfg. Co.. 643 N. Albany Ave., Chicago, III. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 

Allen-Bradley Co., 

Hardwick- Hindle, 


Ine., 


1309 S. First St., 


Milwaukee, Wis. 
Inc., 40 Hermon 8t., . 


Newark, N. J 


Ohmite Mfg. Co., 643 N. Albany Ave., Chicago, Ill. 
RIVETS 
Blake & Johnson Co., Waterville, Conn. 


RUBBER, Bushings, Grommets, Casings, 
Blocks 
Canfield Co., H. O0., 191 Housatonic Ave., Bridgeport, Conn. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, M1. 


RHEOSTATS 












High in Quality — Low in 
Adjustable Price — Small in Size — 
Resistance Constant in Resistance — 
et its BEST Light in weight — Neat in 


Appearance. 


NATIONAL ELECTRIC CONTROLLER CO. 


5309 Ravensweod Ave., Chicago, III. 



































PORTLAND-MONSON 


iers of 
Monson Slate 


for Electrical 


Purposes, Natural 
Black, Oil Finish 
Quarries: 


Menson, Maine 


Office, Portland, Maine 


ardiner 
FLUX- FILLED SOLDER 


is made in both acid and rosin core. 
Also special flux cores in various alloys 
and gauges (as small as 1-32 of an inch). 
We manufacture solid, wire drop an 
pellet solders and a wide range of bar 
solders. 

Send us your problems and specifica- 
tion requirements. 


GARDINER METAL CO. 
4818So0. Campbell Ave., Chicago, lll. 


rR. 





SCREW MACHINE PRODUCTS 
(See also Fibre, Vulcanizing.) 

Barnes Co., Wallace, Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Brandywine Fibre Products Co., 1402 Walnut, 


DeL 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SCREWS, Drive 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York, N. Y. 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E, 190 Varick St., New York, N. Y. 
SCREWS, Set 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York, N. Y. 
SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept E, 190 Varick St., New York, N. Y. 
SHADES, Mica 

Mica Insulator Co., 200 Varick New York, N. Y. 
New England Mica Co., Waltham, Mass. 
SHEETS, Iron 

American Rolling Mills Ce., Middletown, Ohio. 
SHEETS, Steel 

American Rolling Mills Co., Middletown, Ohio. ‘‘Armeo.’’ 


—— Steel & Wire Co., 208 S. La Salle St., Chicago, 
1. 


Empire Sheet & Tin Plate Co., Mansfield, Ohio. 
Republic Steel Corp., Youngstown, O. 
Ryerson & Sov, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, R. I. 
SILVER 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 
SLATE 

(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters.) 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Glenn & Co., J. J., 35 S. Desplaines St., Chicago, Ml. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 
SOCKETS AND RECEPTACLES, Lamp 
Benjamin Electric Mfg. Co., Des Plaines. TIl. 
General Electric Co., Section Q-272, 
Rridgenort, Conn. 
Kinds) 


Wilmington, 


*‘Armce.”” 


**Sil-Fos.”’ 
**Wilce.”’ 


Merchandise Dept., 


SOLDER (All ‘ 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Il. 

SOLDER, Self-fluxing 

Dunton Co.. M. W., Providence, R. I. ‘‘Nokorode.’’ 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, T1l. 

Ruby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
fluid.*’ 


MECHANICAL RUBBER GOODS 


All types of special molded items 
for the electrical industry 
THE H. O. CANFIELD CO. 
191 Housatonic Ave., Bridgeport, Conn. 











































KURMAN 
SENSITIVE RELAY 


Extremely efficient and rugged magnetic circuit; 
exceptional sensitivity; effective drop out; fine 
silver contacts. 

Light Control Applications 


Six popular light control circuits embracing the 
Cicocell and Kurman Relay, applications and 
»rices, are described in our new Polletin. Write 
or a copy. 


KURMAN ELECTRIC CO. 


243 Lafayette St. New York, N.Y. 





TRADE MARK 


Q Ediron. 
SEALED PROTECTION 


1s an exclusive feature in our Thermostats and 

Therma! and =e Relays. Accurate—Sensi- 

tive—Compact—Reliable—Loads up to 1000 

watts AC & DC—Temperatures 0 to 600 F. 
For further details write 


Edison Electrical Controls, Inc. 
45 Lakeside Ave., West Orange, N.J. 






SOLDER, Silver 
General Plate Co., 30 Forest St., Attleboro, Mass. 


Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil-Fos.”’ 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wileo.”’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Dunton Co., M. W., Providence, R. I. 

General Electric Co., Section Q-272, Merchandise Dept., 
Bridgeport, Conn. 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, III. 

Ruby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
fluid,’’ ‘‘Red-Letter.”’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SOLDERING IRONS 

General Electric Co., Dept. 

Sta-Warm Electric Co., 565 
“Sta-Warm.”’ 


SPRINGS 

American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Barnes Co., Wallace, Bristol, Conn. 
Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, TL 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 
U. 8S. Steel Wire Spring Co., 1290 E. 53rd St., Cleveland, O. 


STAMPINGS, Non-Metallic 
Continental-Diamond Fibre Co., Newark, Del. 


STAMPINGS, Small 

Barnes Co., Wallace, Bristol, Conn. 

Benjamin Electric Mfg. Co., Des Plaines, Ill. 

Fiseher Spring Co., Chas., 338 Kent Ave., Brooklyn, N. Y. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, 0. 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, BR. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 

Thomas & Skinner Steel Products Coe., 1111 East 23rd St., 
Indianapolis, Ind. 


STARTERS, Motor. See Controllers, Motor. 


STEEL BARS & SHAPES 
Ryerson & Son, Ine., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS, Electrical 


‘*Nokorode.”” 


6E-201, Schenectady, N. Y. 
N. Chestnut St., Ravenna, Ohio. 


American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.” 
Empire Sheet & Tin Plate Co., Mansfield, Ohio. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Youngstown, Ohio. ‘‘Sil Con.” 


Ryerson & Son, Ine., Jos. T., Chicago, Ill. 


STEEL, Stainless 


American Rolling Mill Co., Middletown, Ohio. (Strips, 
Sheets, Plates.) ‘‘Armco.’’ 


American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Republic Steel Corp., Youngstown, O 
Ryerson & Son, Ing., Jos. T., Chicago, Lil. 


SCREW MACHINE 
PRODUCT s¢ 


Send us your Specifications tor an estimate 


LINDEN & COMPANY 


tm Brass or Stee) 891 Broad St.. Previdence, R.1. 
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MACHINE SCREWS AND NUTS. 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS—STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 
SINCE 1849 WATERVILLE, CONN. 
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Are You On a Merry-Go-Round 


trying to find a perfect porcelain, and apparently getting nowhere? 
° Go places with Universal Porcelain—porcelain of character for the 
particular; porcelain that eliminates misfits, ends assembly troubles, 

stands up and looks better. It is always exactly as ordered. 
Universal Porcelain is superior because of our long experience 
with various processes, use of the best materials, accurate engineer- 
ing, efficient workmanship, and the determination to completely 
satisfy every customer. 

Permit us to quote you from your specifications or blue prints. 
Orders filled promptly regardless of quantity or description. Por- 
celain in Attractive Colored Glazes. 


UNIVERSAL CLAY PRODUCTS CO. 
1525 First St. R Chicago Office 
Sandusky, Ohio mm 107 N. Wacker Drive 













































This kind of Selective Action is Beneficial 


Test It! : 


qj Don’t handicap your product with 
“weak” insulation. An appliance is no Selective Brush — 
1s not. 


better than its insulation . .. so gauge 

yours now. Test it right along side of 

ELEMITE, that porcelain-like struc- Because of the many fac- 

ture formulated especially for electric tors contributing to selective 

heating elements. If it withstands brush action, a great deal of 
study and examination is 
needed before its origin 








a 























thermal shock . . . if it’s clean, hard, 
rugged ... if it won’t absorb heat. . . if 





INSULATION [| it measures up to ELEMITE it is as- can be determined. 
or sured of universal approval. An unbiased treatment of 
WorTHY Samples of ELEMITE for testing all brush problems can be 
APPLIANCES upon request. found in our newly published 


booklet, “The Brush Phase 
of Motor Maintenance.” 
Available without charge 
--No strings attached. Send 
coupon today for your copy. 
THE OHIO CARBON COMPANY 
12508 Berea Rd. Cleveland, O. 


SPECIAL INSULATING PARTS 


Any Hfemilt Any 
Size DY) Shape 


The LOUTHAN MANUFACTURING CO. 
EAST LIVERPOOL, OHIO w~ U.S.A. 





THE OHIO CARBON CO., 12508 Berea Road, Cleveland, Ohio. 








Send sample, sketch Please send copy of booklet ‘‘The Brush Phase of Motor Maintenance. 
or model for price Name 
estimate. 
Company 
Address M-2 





February, 1935 
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STEEL, Strip 


American Steel & Wire Ce., 208 &. La Salle, Chicage. Ill. 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 

Republic Steel Corp., Youngstown, 0. ‘‘Sil Con.” 

Ryerson & Sons, Inc., Jos. T., Chicago, Ill 

Thomas Steel Co., Warren, 0. (Bright Finish, Zine Coated, 
Copper Coated.) ‘‘Thomastrip.” 


STRIPPERS, Wire 
ae Mfg. Co., 10326 Berea Rd., Cleveland, Ohio. (Motor 
ven.) 
Pyramid Products Co., 2309 8S. State St., Chicago, Ill. 
(Bench Type and Hand Type.) 
Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio. 


SWITCHES, Mercury 


Engineering Products Corp., 58 Amherst St., Cambridge, Mass, 

General Electric Vapor Lamp Co., 883 Adams St., Hoboken, 
N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.”’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Leland Electric Co., Dayton, Ohio. ‘‘Kontax, 

Mercoid Corp., 4215 Belmont Ave., Chicago, IIl. 

Minneapolis-Honeywell Regulater Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


‘‘Kontrolar.”’ 


SWITCHES, Remote Control 


Push Button, Magnetically Operated. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 134 N. Juniper St., Phila., Pa. 
**Dunco.*’ 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. Ce., 34 South St., Mt. Vernen, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Snap 
General Electric Co., 
Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘“‘Diamend H.” 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Section Q-272, Merchandise 


Dept., 


SWITCHES, Snap; Heavy Duty 


For Electric Range and Small Motor Control. 
General Electric Co., Section Q-272, Merchandise 
Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘Diamond H.”’ 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Dept., 


SWITCHES, Tank 


General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Thompson Clock Co., H. C., Bristol, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Time 

General Electric Co., Dept. 6E-201, 
Hart Mfg. Co., Hartford, Conn. 
TACHOMETERS 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Weston Elecl. Instrument Co., 582 Frelingh ‘ 
Newark, N. J. a 


Schenectady, N. Y. 
“Diamond H.’’ 


TAGS, Terminal 
National Band & Tag Co., Newport, Ky. 


TAPE, Cotton, Linen, Silk 

ec —— oe Webbing. 

zeneral Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Glenn & Co., J. J., 35 S. Desplaines, Chicago, IIL 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro, Inc., Cranston, R. I. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Mica 


Continental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Rubber and Friction 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Gl ie. J. J., 35 § 

enn be ST. Tuy . Desplaines St., Chicago, Il. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro, Inc., Cranston, R. I. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-272, 
Bridgeport, Conn. 


Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro, Inc., Cranston, R. I. ‘‘Voltape.’’ 


Merchandise Dept., 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


























TOMATIC CONTROLS 
LINOIS 





CHICAGO. IL 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 
Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chieago. I! 













Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 





TAPPING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


TERMINALS & CONNECTORS 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal Plates.) 

Patten-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


TESTERS, Coll 


(Includes Armature Growers, trouble shooters and 
portable testing devices.) See also Instruments. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Newark, N. J. 


ether 


Ave., 


TESTING LABORATORIES 


Electrical Testing Laboratories, 80th St. 
New York, N. Y. 


& East End Ave., 


THERMOSTATIC METAL 


Baker & Co., Ine., 54 Austin, Newark, N. J. 
Chace Valve Co.. W. M., 1608 Beard Ave., Detroit, Mich. 
General Plate Co., 30 Forest St., Attleboro, Mass. 


Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilce.”” 
THERMOSTATS 
Dunn Inc., Struthers, 134 N. Juniper, Phila., Pa. ‘Dunco.” 


Edison Electrical Controls, Inc., 45 Lakeside Ave., West 
Orange, N. J. 


General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,”’ “‘Sensatherm,”’ ““Vasafiame.’’ 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Ulanet Co., George, 85 Columbia, Newark, N. J. ‘‘Pigmy.” 
“‘Guleo,”’ “‘Capsule,”’ ‘Firecracker.’ 

Westinghouse Elec. & Mfg. Co., Bast Pittsburgh, Pa. 


TIMING DEVICES 
Thompson Clock Co., H. C., Bristol, Conn, 


TINSEL, Cord and Thread 

General Electric Co., Section Q-272, 
Bridgeport, Conn. 

Rockbestos Products Corp., New Haven, Conn. 


Merchandise Dept., 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. 


TRANSFORMER CORES. 
former. 


TRANSFORMERS, Low Voltage Power 


For Ofl Burners, Gas Tube Signs, Etc. 
Acme Elec. & Mfg. Co., 1440 Hamilton Ave., Cleveland, Ohio. 
Coils, Inc., 229 Chapman St., Providence, R. I. 
France Mfg. Co., 10326 Berea Rd., Cleveland, Ohio. 
General Electric Co., Section Q-272, Merchandise 
Bridgeport, Conn. 


Louis, Mo. 


See Cores, Trans- 


Dept., 





SHERMAN @ $‘eld Through Jobber> 


Side formed—two hole—center formed—angle— 
automotive—heavy duty 


H. B. SHERMAN MFG. CO., Battic Creek, Mich. 
Bull. 


1’ @ SOLDERING LUGS 





BRASS 


Standard sizes in stock. 
@ order. Also washers and stampings of any @ 
metal, . 
Low Prices 


Guarantee Specialty Mfg. Co. 


WASHERS 


Special sizes made to 


Quick Service 


9610 Carr Ave. Cleveland, Ohio 





THERMOSTAT 


Meets up-to-date re- 
quirements for heating 
pads, aquarium heat- 
ers, etc. Thermal 
controls built to speci- 
fication for every ap- 
plication. 


GEO. ULANET CO., 85 Columbia St, Newark, N. J. 













General Radio Co., Cambridge A, Mass. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TUBES, See Fibre (Vulcanized) 


TUBES, Paper (Spiral Wrapped) 


Paramount Paper Tube Co., 2035 Charleston St., Chicage, 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 


Ilsco Copper Tube & Products Co., Inc., 5629 Madison Read, 
Cincinnati, Ohio. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Flexible Metallic 


Fischer Spring Co, Chas., 238 Kent Ave., Brooklyn, N. Y. 
White Dental Mfg. Co., S. 8., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


TUBING, Phosphor Bronze 


Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., William, 268 Fourth Ave., New York, N. Y. 


““Turbo.”’ 
General Electric Co., Section Q-272, Merchandise Dept., 
Glenn & Co., J. J., 35 S. Desplaines, Chicago, Ill. 


Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
pire.”* 


TUNGSTEN WIRE, Rods, 
Shapes 
Callite Products Division, 540 39th St., Union City, N. J. 


Cleveland Tungsten Mfg. Co., Inc., 9410 St, Catherine Ave., 
Cleveland, Ohio. 


Sheets & Special 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


UNITS, Rods and Grids, Resistance 


General Elec. Co., Schenectady, N. Y. 

General Tungsten Mfg. Co., 500—23rd St., Union City, N. J 

Hardwick, Hindle, Inc., 40 Hermon St., Newark, N. J. 

Louthan Mfg. Co., East Liverpool, Ohio. 

Rockbestos Products Corp., New Haven, Conn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Ps 


VALVES, Electrically Operated 


Mercoid Corp.., 4215 Belmont Ave., Chicago. III. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 


VOLTMETERS. See Instruments. 


WASHERS, Lock 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicage, 
in. 


WASHERS, Metallic 


Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, 0 
Hubbard Spring Co., M. D., Pontiac, Mich. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and Fin- 
ishing; Chatterton’s Compound; Sealing Cement. 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 


ill. 
Dolph Co.. John C.. 168 Emmett, Newark, N. J. 
General Electric Co.; Section Q-272, Merchandise Dept., 
Bridgeport, Conn. 
Glenn & Co., J. J., 35 8. Desplaines St., Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WELDING RODS & EQUIPMENT 


Callite Products Division, 540 39th St., Union City, N. J. 
Ryerson, Jos. T., & Son, Ine., Chicago, Ill. 


WINDERS 
Induction Coil. See Winding Machines, Coll. 
Electromagnet. See Winding Machines, Coil 
- 


ADE of Aluminum 
\ or copper. Plain 
) or stamped as ordered. 
~ Five styles — widths 
from % to % in. Write 
for free samples & prices. 


Ua AICS NATIONAL BAND | Newport, Ky. 
lM 8 £ TAG CO., Inc.| Dept. W 


na Tiny Nae 
am 













eee — 
FLEXIBLE ARMS 
for portable and therapeutic 
lamps, etc. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 

238 Kent Ave. Brooklyn, N. Y. 


6 US PATENT OFrice 


THE CHAS. FISCHER 
SPRING CO. 





Electrical Manufacturing 
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An Efficient A.C. Relay 


Compact, Noiseless, Non-chattering 
























SEVERE RADIAL 
CO EE and == 


SHOCK LOADS 





The Type FQA Relay, illustrated above, is one of 
the most useful of the extensive Autelco family. 
It has a firm, chatterless contact closure, and is 
quiet at all frequencies. May be equipped with any 
combination of contact springs up to a total of ten. 
Can be supplied for operation under a wide range 
of voltages and frequencies. 





Autelco Relays, developed and perfected over a 
period of more than forty years, include both 
A, C. and D. C. types for heavy or light duty, 
with an unlimited variety of contact combina- 
tions. Complete listing contained in Catalog 
4016-A, copies of which will be gladly su plied 
upon request to American Automatic Electric 
Sales Company, 1033 W. Van Buren Street, 
Chicago, Illinois. 





Automatic Electric Company 


Chicago, Illinois 


a naa PRECISION ROLLER BEARINGS afford—for extreme 
load conditions—the following outstanding advan- 

5 . . C | A [ | l t | tages ... Solid, cylindrical rollers, held to infinitesimal 

limits of accuracy, provide larger steady load and 

CPRI # 6 SERVICE shock capacity than any other single-row bearing, 

together with a temporary overload capacity of 50% 


— ELECTRICAL MANUFACTURERS ... Short roller construction affords ideal load dis- 
tribution and greater wear resistance ... Extruded 


bronze, machined and balanced, heavy-duty retainer 


is land-riding, relieving the rolling elements of its 


r S ° R weight... Extreme refinement of design and finish 
: co \LEP G S gives a lower coefficient of friction under severe 
eR \N load than any other type of bearing and permits 
¢ L A 6S speeds up to 35,000 R.P.M. .. . PRECISION ROLLER 

\w 


BEARINGS interchange in size with all standard ball 
bearings ... Write for the catalog. Let our engineers 


WOK WER YOU ec ec ceo eee ee eo ee 





THE WALLACE BARNES CO PRECISION BEARINGS 


BALL. RVLLER AND THRUST 
eS 2 t Boo 2 UG . Cc O N WW 


eal ET A ; 4 | Baa LG ; Y NORMA-HOFFMANN BEARINGS CORP. STAMFORD, CONN. U.S A 


February, 1935 























EYELETS —Regular and Special 
WIRE —Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 












ZINC—Strip zinc for commercial 


uses 






THE PLATT BROS. & CO. 
Waterbury, Conn. 







WINDING MACHINES, Coil 


Armature Coil Equipment Co., 2401 Forestdale Ave., 
land, Ohio. ‘‘Ace’’ (For motors only). 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Ideal Commutator Dresser Co., 1008 Park Ave., sycamore, Th. 

Universal Winding Co., Boston, Mass. ‘‘Leesona.’ 





Cleve- 









WINDINGS. See Coils, Finished. 






WIRE & CATHODES Oxide Coated for Radio 


Tubes, Cathode-Ray Tubes, also Special Ap- 
plications 
Callite Products Division, 540 39th St 







-. Union City, N. J. 






WIRE, Armature Bands. See Wire, Bare. 






WIRE, Bare 


Copper, Phosphor Bronze, Steel, Iron; Armature Bandling. 
See also Tungsten & Molybdenum 
American Steel & Wire Co., 208 S. La Salle, Chicago, IIL 











Looking for 









NEW 






See pages 





FACTURING, 






NEW ENGLAND SALES MANAGER AVAILABLE. 
perience, six of which have been spent in New England exclusively selling the electrical trade, is 
Possesses a well rounded factory and field background 


also capable of assuming complete responsibility. Address Box 309 c/o ELECTRICAL MANU- 
232 Madison Avenue, New York, N. Y. 


open for the right kind of opportunity. 





Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIL 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 

Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 


Callite Products Division, 540 39th 8t., 
General Wire Ce., 140 Beuedict S8t., 
*‘Dumet.”’ 


Union City, N. J. 
Providence, B. L 


WIRE, Copperweld 


Callite Products Division, 540 39th St., 
General Cable Corp., 420 Lexington Ave., 


Union City, N. J 
New York, N. Y¥ 


WIRE, Fixture 


General Cable Corp., 420 Lexington Ave., New York, 

General Electric Co., Section Y-271, 
Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Roebling’s Sons, Co., John A., Trenton, N. J. 

Rockbestos Products Corp., New Haven, Conn. 


N. ¥ 
Merchandise Dept., 


WIRE FORMS 


American Steel & Wire Co., 208 S. La Salle, Chicago, Ill. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y¥ 
Hubbard Spring Co., M. D., Pontiac, Mich. 





For further information on 
products listed in this In- 
dex, see INDEX TO ADVER- 
TISERS, p. 88. 





MOTORS? 


See page 72, also pages 40-41, January issue 


CONTROLLERS? 


See page 37. 


NEW PRODUCTS? 


See pages 40, 42, 44 and 46. 


LITERATURE? 


See page 59. 


NEW ELECTRICAL PATENTS? 


60, 62, 64 and 66. 


A seasoned man of fourteen years sales ex- 








Roebling’s Sons Co., John A., Trenton 


U. 8S. Steel Wire Spring Co., 1290 E. ‘sora ‘m.. Cleveland, 0. 


WIRE, INSULATED 


American Enameled Magnet Wire Co., Port Huron, Mich. 
American Steel & Wire Co., 208 8S. La Salle, Chicago, Il. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. “‘@olo- 


rubber,””’ ‘‘Nitr 
General Cable Corp. 420 Lexington Ave., New York, N. Y. 
‘Enterite,”” ‘Peerless.’ 
General Electric Co., Section Y-271, Merchandise Dept., 
Bridgeport, Conn, ‘‘GE Flex,’’ “‘Deltabeston.”’ 
Rockbestos Products Corp., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Ste2] & Wire Co., 208 S. La Salle, Chicago, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘*Cot- 
enamel,”’ ‘*‘Celenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, N. 4. 

General Electric Co., Dept. 6A-201 Schenectady, N. Y. 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Resistance 


Driver-Harris Co., Harrison, N. J.  ‘‘Advance,’’ 
“Climax,” ‘‘Hytemco,’’ “Nilvar,” ‘‘Magno,”’ 
“Gridnic,”” ‘“‘Radiohm,” ‘“‘Ohmax,”’ ‘‘Midohm,’ 
“‘Ideal,”” ‘‘Karma,’’ “‘Lucero,’”’ ‘‘Nichrome.’’ 

Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, 
“‘Chromel,”’ ‘‘Copel,’”’ ‘‘Chromel-Alumel.’’ 


“Calido,” 
“Lohm.” 
* “Coma.” 


Mich. 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 

New Jersey Zinc Co., 160 Front, New York, N. Y. ‘‘Horse 
Head.”’ 

Platt Bros. & Co., Waterbury, Conn. (Strip; Fuse Metal; 
Wire.) 







Electrical Manufacturing 


me) 4:40.0 rm 
BONDED 
MAGNET WIRE 


ee can cut costs, improve your 


product, and gain added sales prestige 
with this exclusive G-E development. 
Investigate its many advantages. 


os 


Call on General Electric for all your magnet-wire 
and coil requirements. We can meet them and 
will give vou the best of service and prom 
deliveries. Address nearest G-E distributor 
sales office, or General Electric, Schenectady, 


New York 
















GENERAL { ELECTRIC 





Send for your 


FREE COPY TODAY! 


ERE it is—a complete presentation of all Shake- 

proof products, including technical infor- 
mation of great value to every engineer. Describes 
and illustrates the complete Shakeproof line, in- 
cluding lock washers—both internal and external 
types—locking terminals, self-locking set screws 
and the new line of Shakeproof — 
tapping screws. You will find our 
new 1935 catalog a real help in 
solving many serious production iF 
problems. Be sure to write for %ithe 


- twisted teeth 
w! 
your free copy no that lock” 


SHAKEPROOF 
Lock Washer Company 


Distributors of Shakeproof Products 
Manufactured by Illinois Tool Works 


2533 N. Keeler Ave. Chicago, IIl. 






4 





“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. Send Peck the blueprints today.” 





You, too, will find Peck quality 
and service ready to meet your 


requirements. ‘ ie ae rLe ‘ = 
ae ue ae Lown 
c { 7 r “tee ed x 
Type 12 Type 11. Type 15 Type 20. ur 
PLAINVILLE, CONNECTICUT, USA. Tt taal] Pia) eae al BT yi 


U.S. Pat. 1,419,564—1,604,122—1,697 954 —1,782,387— Other Pat. Pending— Foreign Pat 


February, 1935 
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tAMICOID LAMINATED BAKELITE 


REG. U.S. PAT. OFF. 


FABRICATING 
SERVICE 


Complete Stocks and Fabricat- 
ing Facilities available from 


our authorized fabricators: 


INSULATING FABRICATORS INC. 
10 East 12th Street, New York, N. Y. 
MEISSNER MANUFACTURING CO. 

2815 West 19th Street, Chicago, IIl. 
ANGUS-CAMPBELL CO. 
451 S. San Pedro St., Los Angeles, Cal. 
Cc. W. MARWEDEL 


76 First Street, San Francisco, Cal. 















































MICA INSULATOR COMPANY, 200 VARICK ST., N.Y. C. 


542 South Dearborn Street, Chicago, Illinois; 1330 Schofield Building, Cleveland, Ohio... . Branches at 
Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Quebec; Toronto, Ontario 






No arene) 


Bench Type (7omo%o7) 


_ WIRE STRIPPER 


oo Grips and 
Strips in One Operation 


Operated on bench or 
stand by foot edal, 
this machine will pay 
for itself many times 
in a year. 

Strips all types of wire; 
increases production ; 
lowers overhead. Every- 
thing in sight. Works 
as fast as operator can 
feed wire. 





CONSTANT 1 oat 4 
VOLTAGE 7 












10-DAY FREE TRIAL 


CONSTANT VOLTAGE 


for All A. C. Socket Power Devices 


LINE VOLTAGE 95 to 130, OUTPUT 115 + 1% 


A constant voltage is absolutely essential to the effective operation 
of many Socket-power operated devices. Raytheon Voltage Regu- 
lators will maintain output voltage regulation within — 1% 
with any load and line voltage within their operating range. 
Embodying the latest developments of our laboratory under the 
direction of F. S. Dellenbaugh, Jr., they are compact, efficient 
and contain no moving parts whatever. Users include: General 
Electric Co., Bell Laboratories, Federal Telegraph Co., Eastman 
Kodak Co., Western Union, and many others. Write us for 
specifications, stating your problem in detail. 


RAYTHEON 
VOLTAGE REGULATORS 


Entirely Automatic . . . Negligible Time-Constant 


Write for Circular and 
New Low Prices. 


PYRAMID PRODUCTS CO. 
2309 So. State St. Chicago, Il. 


To Any Responsi le Manufact -rer 





4lso Manufacturers of 


E-Z Hand Wire Strippers 




























FLEXIBLE 
COUPLINGS 


= 7 Everlasting 


















Write for Sample 
for Testing 





Tell us how you plan to use it, give 
shaft diameter, h.p. and r.p.m. and 
we'll send you one, proper size, at 
once. Test it thoroughly in competition with the coupling you 
are now using. You will find, as have hundreds of other manufac- 
turers, that the L-R FLE XIBLE COUPLING because of its unique 
construction is the more efficient, quieter running, more economi- 
cal and satisfactory of the two. L-R FLEXIBLE COUPLINGS are 
made and stocked in all standard sizes from 14” to 8” shaft diame- 
ters. Engineering service and data available. Write. 





RAYTHEON MFG. CO. 
Electrical Equipment Division 
Cre 190 Willow Street, Waltham, Mass. 


ACME-DELTA, RAYTHEON, AND DELTA 
PRODUCTS 


Gentlemen: Please send me full particulars on the Raytheon Voltage 
Regulators. 
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LOVEJOY TOOL WKS. 5020 W. Lake St., CHICAGO 


Electrical Manufacturing 





























IF yOU MAKE A PRODUCT WHERE 
SCREWS AND NUTS ARE APPLIED— 
IT WILL PAY YOU TO INVESTIGATE THE 


HASKINS METHOD 


THAT SPEEDS UP PRODUCTION 
REDUCES COSTS AND 
INSURES UNIFORMITY 


ANUFACTURERS of Telephones, 
Radio, Automotive, Electrical, Hard- 
ware and other specialties are finding 

Haskins Equipment especially valuable in Cutting Costs and Increas- 
ing Profits. 

Haskins Equipments are built to a high mechanical standard, yet 
simple in construction. They are furnished in bench or conveyor mount- 
ings to fit your requirements. The free, counter-balanced action and 
flexible drive make the handling so easy that your operators quickly learn 
to apply screws and nuts at a speed that means substantial savings for you. 


| 














Haskins 
Type CBF 
especially 
suitable for 
operators 
where work 
is done in 

a limited 
area. 


Write today for full information and 
Catalog covering the Haskins Method 


askins 


METHOD OF APPLYING 
SCREWS AND NUTS 


Andie aak an teen 2 
production using Haskins ral type 4657 W. FULTON ST. CHICAGO 


equipment. 
\RA MAKERS OF ELECTRICAL 
PORCELAIN SINCE 1899 
~veexe Commercial White-—Vitrolain’ 


Thermolain’ — Nu-Blac 
“Reg k 


















B-L Auto Battery BOOSTER 


For keeping any make auto battery at full charge or for 
restoring run-down batteries. . . . Quickly installed in the 
home garage and simple to operate. . . . No need to take 
up auto floor boards—just plug into steering post socket 
(see illustration) and turn on AC switch while car is 
parked over night. . . . No danger of over charging. 


MANUFACTURERS! Write for full information on B-L 
Auto Battery Boosters—also B-L Auto Radio Filterpac and 
B-L Electronic Rectifiers. . . . Our Engineers will gladly 
make proper recommendations. 


NU-BLAC- Same general 

characteristics as Commer- 

cial White; does not show 
‘ assembly soiling. 



















The B-L ELECTRIC |POMT- 3 Bees 
. COMPANY ono gagaag So 
EN a 
ST. LOUIS, MO. bt aa B-L— S TAR 


PORCE CWA M PANY 
| TRENTON N TS) a 
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PECIALISTS 


—in the Production of FIBRE 
SPECIALTIES for Electrical Purposes 


In the construction of the Electrical Devices shown, 
and in hundreds of others, vulcanized fibre plays a 
very important part. A perfect insulator, light in 
weight, neat appearing, strong, tough, non-corrosive 
and easily worked, WILMINGTON FIBRE acknowledges 
no substitute. 















If you need one, a dozen or a million parts, we have 
the trained men and shop facilities to GIVE YOU 
EXACTLY WHAT YOU WANT, WHEN YOU WANT IT. 


Ask for our new Catalog—‘‘just out.”’ 


WwW) ILNMWINSeSTS N } 
WILMINGTON DELAWARE 


“PIONEERS » FIBRE A 


ID WIRE 
CONNECTORS 


LOWER YOUR 
COSTS 


Used to replace costly solder and 
tape joints, binding posts and other 
expensive electrical connections. 
Installed *‘four-a-minute”’ they give 


































Leading electrical manufacturers are regularly purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 


Special panels to your specifications. Write for bulletins just printed. 


HOWARD B. JONES 


2300 Wabansia Avenue Chicago, IIl. 


CREW MACHINE 


PRODUCTS 
PRINGS  “cerrience 
TOOLS AND DIES—METAL STAMPINGS 


Dependability—Accuracy—Uniformity 
Send us your specifications 


WILLIAM STEINEN MFG. CO. 


Ni ibn on ie ae ie cee cc stson 164 Pennington Street Newark, N. J. 






























better contact—greater mechanical 
strength. Mail the coupon TODAY! 










IDEAL COMMUTATOR DRESSER CO. 
1008 PARK AVENUE, SYCAMORE, ILL. 










Please send me free samples of IDEAL Wire Connectors. 





Electrical Manufacturing 
































You can 


CON-TAC-TOR ‘ 
MERCURY SWITCHES Standardize on 


Wagner Motors 


The Wagner line includes all 
types of small motors general- 
ly applied on motor-driven ma- 
chinery, making it possible for 
you to standardize on Wagner 
motors. Whether alternating 
or direct current; single or 
polyphase; open, drip-proof, 
totally enclosed or explosion - 
proof; rigid or resilient-mount- 
ed, flange-mounted or built-in; 
sleeve or ball-bearing ; horizon- 
tal or vertical—there’s a Wag- 
ner motor now in existence, 
ready to be applied on the job. 































Mercury to Mercury Type Mercury to Electrode Type 


ON-TAC-TOR Mercury Switches are sturdily built, 

durable and absolutely dependable. They are avail- 
able in a wide variety of sizes and capacities to meet all 
applications. For complete information and recommend- 
ations for your particular requirements, consult the 
Minneapolis-Honeywell engineer in your city or 
write: Minneapolis-Honeywell Regulator Company, 
2810 Fourth Avenue South, Minneapolis, Minnesota. 
Branch and distributing offices in all principal cities. 


MINNEAPOLIS 
HONEYWELL 


There are 25,000 different 
Gey mS Aue 


type-horsepower-speed com- 
binations of Wagner motors 
(in ratings up to 400 hp). 
Certainly, your motor re- 
quirements are no {greater 
than that! 


OT 
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feet ( hun wu 
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For complete details, ask 
for Bulletin 167 describing 
Wagner small motors. 


MOTORS e 
TRANSFORMERS 
FANS BRAKES C 


Wagner Electric Corporation 
6200 Plymouth Ave., St. Louis, Mo. 
Gentlemen; 


Please send copy of Bulletin 167 on 
small motors 
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How about jill 
your order? STUDS 









We take pride in the knowl- SPECIAL “ee 

edge that many of the SCREWS ales ta Name and Position 

leaders in industry continue large motors, = 

to place their orders with MACHINE indicate here ©'"™ 

us. We feel that this is SCREWS O Address 

conclusive proof of quality, 

service and dependability. MACHINE 

May we quote you on your SCREW NUTS . 
order? a 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


bin + 
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MERICAN 


RECORD CORP 


Molded 
Plastic 
Parts 


ARE BB benches ul 
UNIFORMLY DEPENDABLE ‘"™ 
FOR EVERY PURPOSE 






























A-R-C Molded Plastic Parts, 


for insulation . . . for mechanical operations .. . 





field. On products bearing the names of leading 
manufacturers, the time-honored ‘‘Scranton Button’ 
trade mark of American Record Corporation adds 
prestige to the device. 

We say without hesitancy, and you will 
agree without reservation, when you have applied 
precision-molded A-R-C plastic parts to your 
product, you will solve the problem of the best 
supply source for plastic molding, once and for all. 







wire which eac 















material, for any electrical appli- 
cation . . . Arcolite, Bakelite, 






Beetle, Plaskon, Unyte; Lacan- 
ite, Lumarith, Tenite. 
















Underwriters’ app 





For Capasioor Motor Seer 


mark it better with 


tHe EASY metHop 


OF TRANSFERRING 


PERMANENT 
NAME PLATES AND 
INSTRUCTION CHARTS 
TO ALL KINDS OF 
ELECTRICAL MACHINERY 
AND APPLIANCES 


Ask for sketches and prices 


AMERICAN 
DECALCOMANTIA CoO. 
4326 FIFTH AVE. CHICAGO 





for decoration, are highly regarded in the electrical Announcing quam The New 





HE NEW ILSCO LUGS, in addition to showing the ampere rating and 


roval marks, now give the size of the largest 
lug will take. 


. . . All markings are now stamped on the barrel instead of on the flat surface. 
Get in touch with American The new ILSCO LUGS are enthusiastically endorsed by electrical engineers 
Record Corporation for precision with manufacturers, who told us they wanted and needed this information on 
custom molding in any plastic the lugs. All sizes from 25 to 1050 amperes, round or square ends. 


Send for SAMPLES and Prices 


ILSCO COPPER TUBE & PRODUCTS, INC. 


Durez, Durite, Resinox; Uralite, 5629 Madison Road Cincinnati, Ohio 








American made for 
American 
manufacturers 









Me OLYMET 
Bakelite Case 
Dry Electrolytic 








CORPC LK hs 


@ SCRANTON, PA. 


Executive and Sales Offices: 1776 Broadway, New York 


Chicago @ Detroit @ Cleveland @ Hollywood, Cal. 





















































CONDENSER 


The improved Bakelite case pre- 
vents grounding, and makes a 
neater and more efficient unit. The 
type illustrated is only one of a 
complete line of condensers for 
motor starting; also paper con- 
densers. Condensers for power 
factor correction, radio, signs alling 
and all industrial applications. 
WRITE — OUR NE W 1934-35 
CATAL 








tiie Mfg. Corp. 
829 E. 134th St., New York, N. Y. 









Electrical Manufacturing 
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Getting Desired 
Physical Factors 
Into a Bearing... 





GRAY PORCELAIN 
UNGLAZED 


ye Bearing failure often 


b . results from what is 
es done in the foundry 
rather than from what 
is done in the engi- 








neering department. 





The selection ofa 
5 bronze bearing alloy 

= for a definite applica- 
SS tion is originally made from results of experimen- 
tal testing. At some stage in the development 
work, the designing engineer has tested several 
alloys and selected the one giving the most satis- 
factory result. The specification he then sets up 
covers the chemical and pBysical properties for 
the selected alloys. These physical characteristics 
include tensile strength, hardness, ductility, com- 
pression strength,, yield’strength, anti-friction 
qualities and wear resistance. The performance 
of the bearing in use depends upon the presence 
of the desired physical factors. 














Akron Porcelain is 
satisfying exacting 
buyers. Let us fig- 
ure your require- 
ments. 


PORCELAIN 


THE AKRON PORCELAIN CO. 


. Akron, Ohio== Chicago Office: 11 So. Des Plaines StS 






MU 


GRAY 
PORCELAIN 
UNGLAZED _é 

=, 











Unless the identical foundry processes by which 
the test bearing is made are followed in produc- 
tion, the physical characteristics will not be the 
same. Any metallurgist knows that the physical 





properties of a casting are affected by every de- 
tail of foundry technic. The equipment used, melt- 
ing temperature, pouring temperature, condition 
of moulds, gating, patterns, manner of pouring, 
etc., all affect the physical properties of the alloy 
and the presence or absence of physical variations 
is not revealed by any chemical analysis. 






i 
' The only way to make sure that production de- 


liveries will exactly duplicate test pieces in both 
chemical and physical analysis is to obtain both 
test and production bearings from a source where 
perfected and rigidly standardized casting technic 
is used. When you invest time and effort to de- 
termine the particular bearing that will give the 
best performance in your product why not have 
them made that way? Bunting offers you a com- 





INDUSTRIAL CAPACITORS 


No matter what your requirements . . . whether for motor-starting ‘or 
power-factor correction or radio-interference prevention, AeroVox 
offers you the right condenser as well as helpful engineering col- 


plete service both in the making of specifications 
and the resulting perfect product. 





laboration. 
: _ ELECTROLYTIC e OIL-FILLED 
For intermittent service . . . high capacity For continuous service . . . cool operating THE BUNTING BRASS & BRONZE 
> —— — ae as con- eo os a in aaneneny 
struction . . . hermetically s aa ~ i 
capeerect design. -'. comuvatiochy semen ocapesl + pepeher nboower COMPANY, TOLEDO, OHIO 
rated . . . longest life. factor correction equipment. 


Branches and Warehouses in All Principal Cities 


Send for ENGINEERING DATA: New Industrial Condenser 
Catalog containing specialized engineering in- 
formation as a as complete listing of in- 
dustrial units, sent on request. 


i EROVOX 


CORPORATION 
81 Washington Street Brooklyn, N. Y. 









BUNTING Gh LE, 
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A high grade fibre board for electrical 
insulation. A material of quality 
possessing high tensile and dielectric An extremely hard board 


strength. Used by many of the leading of superior quality which 
can be used in place of 


manufacturers of electricalequipment. more expensive types of 


insulating materials. 

















Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


PRUE ee Va New York, N. Y. 35 E. Wacker Drive - Chicago, Ill. 





















@ For Ignition, Auto 
-Eliminators, Busi- 
ness Machines, Cir- 
cuit Breakers, Thera- 
peutic Apparatus, Re- 
cording Machines, 


Sign Flashers, and all 
( C) NJ T Al i S Circuit, making and 
breaking applica- 

tions. 
TUNGSTEN andsizesolassembled 
MOLYBDENUM tacts. We also mount 
contact points on 


OTHER REFRACTORY METALS a 
SPECIAL ALLOYS 





A little-finger push on a button — and a 


tiny part moves a large mechanism into ponder- 











ous motion. . . In relays as in main circuits, 
carrying from milli-amps to multi-amps — 
Phosphor Bronze is the universally accepted 









metal for the vital moving contact parts in 
electrical apparatus. . . Resilient, strong and 
arc-resisting to a higher degree than other 





















ia cain heal b e@ Write for 
commercial metals — Phosphor Bronze is the Descriptive 
faithful ally of electric circuits at the point of CALLITE PRODUCTS DIV. Circular @ 


540 39th STREET UNION CITY, N. J. 





contact. 


‘*There is no substitute aaa ey s a A S Li | a M O ' D C O ~ 3 - 


for quality”’ Pea A 4 E i O O an G a 








@ Gorton Duplicators cut 
multiple cavity mold pro- 
duction time in half... 
cut costs fifty percent and 
more. Send for illustrated 
catalog. 






THE PHOSPHOR BRONZE 
SMELTING COMPANY 


2200 Washington Ave. Philadelphia, Pa. 


INGOTS + CASTINGS + RODS + WIRE 
SHEETS + ROPE + TUBING 
















GEORGE GORTON MACHINE COMPANY 


1107 13th Street, Racine, Wisconsin 





Electrical Manufacturing 





CAPACITORS. totinresntes 


for Capacitor Motors 








Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 
















Let us solve your capacitor problems 


MAGNET WIRE — COILS 


Other 
WwW 
— VARNISHED INSULATIONS 


Products 


THE ACME WIRE CO. 


New Haven, Conn. 
Branch Offices in Principal Cities 
















To prove to your satisfaction 


pre FRANCE 
$e) WIRE STRIPPER 


is the machine for 
your stripping problems 
—we offer you a special 


15 DAY TRIAL 


W rite for details of offer 


The France Manufacturing Co. 
10326 Berea Road Cleveland, Ohio 


Also Manufacturers of Neon Sign Transformers 








* 
A Distinguished Address 


You’re near the White House, 
Treasury, all Government 
Buildings, Theatre and Shop- 
ping Districts, when you stay 
at 

* 


One 
WILLARD HOTEL 


**The Residence of Presidents’ 
Washington, D. C. 


H. P. Somervitte, Managing Director 


’ 
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| Protect the quality of your product— 


protect its life and beauty of finish 
by the use of Thomastrip specialized 
production cold rolled strip steel 
... Thomas improved methods of 
rolling and annealing assure pre- 
Cision in gauge and size dimensions, 
smooth bright finish, and uniform- 
ity in grain structure for deep draw- 
ing and forming operations . . 

Thomas Electro Zinc Coating or 
Cadmium Coating, insures rust re- 
sistance produced more easily and 
less expensively, and an attractive 
durable finish which will not crack 
or flake in forming or drawing... 
Thomas Electro Copper Coating 
prolongs the life of dies, prevents 
material from rusting in stock, and 
provides the base for further plat- 
ing operations . . . Investigate 
Thomastrip. A Thomas representa- 
tive will gladly cooperate with you. 





















Test Thomastrip for your 
product. Send for test 
samples. Specify gauge, 
width, temper and coat 
desired. 
































THE THOMAS STEEL COMPANY 


Warren, Ohio 


SPECIALIZED PRODUCERS OF COLD 
* ROLLED STRIP STEEL 


THOMASTRIP 


B pone, 
STRIP °@Y® STEEL 


BRIGHT FINISH » ZINC COATED 
COPPER COATED » CADMIUM COATED 























Let us help you 
work out your 
















problems.. 


to place a switch or other electrical cor 
trol in such a location that remote oper: 
tion becomes necessary. In all such case 


CONTROL— 
manual or 
automatic 
operation 


YI 


medium should be considered, for it 


well for imparting a push-pull movemen 


with a single shaft. 


Particularly should a flexible 
shaft be considered where cur- 


-< 


rent-carrying wires running to 
the point of control create a 
hazard or are otherwise unde- 
sirable. 


» 


\\ 


ELELLLT VLLLILD 





Lida 






control purposes, having devoted a greé 
deal of study to the problem. One resu 


a 
















Adan 


expressly for remote controls. Anothe 
has been the working out of various mett 
ods of applying flexible shafts which hav 
widened the possibilities. 


We can undoubtedly aid you 


t/ 
Z 
2 


ide 


to a quick solution of any re- 


DISTANCE 


presents no 
obstacle 


mote control problem you 


may have. Just send us the de- 
tails, including a sketch with 









~~ . . . 

ES essential dimensions, and our 

4 ° ° ° ° 

eZ engineers will give you their 
' 


This in- 
volves no obligation on your 


recommendations. 


~' 


part. 


shafts for unusual requirements. 


The S. S. WHITE 
Dental Mfg. Co. 


dN 


aN 





\\\) 


= 


RY 
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150-4 West 42nd St. QB: 
New York, N. Y. : 


WE 00 OUR Pant 












WP) 






OBSTRUCTIONS 


are no problem 












MM 
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the use of a flexible shaft as the — 


REMOTE CONTROL 


You may find it necessary or desirable 


l- 
i- 


23S 


1s 


simple, easily applied and serves equally 


t, 


a turning movement, or both movements 


We are thoroughly familiar with the pos- 
sibilities of the flexible shaft for remote 


at 
It 


of this has been the development of shafts 


r 
l- 


e 


We are also prepared to develop special 


INDUSTRIAL DIVISION 


Sf 
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Cat. No. 2228 


(utilizes Type ‘RB’ Switch design) 


TUMBLER 
SWITCHES 


For Small Motor and Lighting Control 


FEATURES 


© 2H.-P., 250 V—600 V 
© 30 Amp., 250 V; 5 Amp., 
600 V 
























© 2 Pole Switch unit fits in standard 
wall box 

© Available in 2, 3, 4 Pole 3 Way 
and 4 Way ratings 

© “RB” (receding blade) type roller 
contact provides greater rupturing 
capacity and longer life 

© Self-lubricating roll contact 

© Quick make and quick break 

© Surface or flush mounting 

© For use with Float Switches 

© Bakelite base 

© Mounting screws will not loosen 

© Easy to wire 

° 


Without overload protection 








Please send me a copy of your catalog. 
Mail copy to: 
Name Title 









Company 






Street and No. 












City and State 


The Trumbull Electric Mfg. Co. 


A GENERAL ELECTRIC ZB ORGANIZATION 





Plainville, Conn. 


e Nineteen hardy Siberian ponies, match- 


ing their sturdiness against the storms of 
the Antarctic, helped Captain Robert F. 
Scott to reach the South Pole. 

National Carbon Brushes, matching 
sturdiness and carefully chosen character- 
istics against sudden peaks and prolonged 


overloads, maintain continuous service 
through the rigorous winter months. 


NATIONAL CARBON COMPANY, INC. 


Carbon Sales Division, Cleveland, Ohio ped 


ae 





For 


“i anions 


MOLDED MOTOR] 
ENDS on the r as del K Comptometer are 


excellent examples of i sion molding. 
Speci fications cover ing th, ron 
molded parts with oper 

permanently anchored inserts, 

and vertical planes; for bear 

so absolutely concentric and « 

sure, alter assembi y, 


1g 
at suspension 1 poir 
material chewhere 5 
permanent finish; fc 
ability of parts in case of r 
We invite inquiries from tho 
molding service 


Chicago Molded Products Corp. 
2144 Walnut St. Chicago, II. 











ARMCO 
TRAN:COR 


ONE WAY TO OFFSET 


LOWER POWER RATES 
* * 


DWINDLING PROFITS 






Materials are increasingly important in this day of lower 
power rates and dwindling profits. Transformers must deliver 
highest full-load efficiency and give exacting no-load per- 
formance. 

One of these improved materials is ARMCO TRAN-COR 
60 Electrical Sheet Steel for Transformer Cores. The curve 
sheet below showing typical low core loss values and high 
permeability tells the story. 

Designers and builders of transformers can improve effi- 
ciency by using this lowest core-loss grade for construction of 
laminated cores. 

Armco TRAN-COR 60 is one of the seven Armco grades of 
high, medium and low silicon steel made to exacting standards 
by this pioneer producer of electrical sheet steel. Behind 
them are 35 years of research, highly-specialized equipment, 
and engineered application. 

It will repay you many times over to specify ARMCO 
TRAN-COR 60 for transformer cores. And remember, when 
you are confronted by a perplexing problem in electrical 
sheet steel, put it up to Armco. 






























THE AMERICAN ROLLING MILL CO., Middletown, Ohio 
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ARMCO | 
TRAN-COR 






CORE LOSS IN WATTS PER POUND 
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YOU USED TO swan GES 
WAS IDEALLY SOFT 


OFTNESS! 


TENSILE STRENGTH 


INSULATION Thanks to General Cable research in 
DESIRED copper metallurgy, you now have an 
improved magnet wire which is both 

exceedingly tough and also ideally soft. 

It has better elongation and is softer 

than the average material available, 

yet has extra tensile strength to give it 

shock resistance. It winds with a tight 

compact lay, and can be handled at 

high speed. Try it in comparison with 

any material that has been giving you 


satisfaction ... Write the nearest office. 


GENERAL CABLE CORPORATION 





